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ABSTRACT 
The p a r t o f n o r t h w e s t U i n t a Coun ty , Wyoming, c o v e r e d by t h i s i n v e s t i ­
g a t i o n , c o n t a i n s b o t h i g n e o u s and s e d i m e n t a r y r o c k s . The i g n e o u s r o c k s 
a r e t u f f s o f l a t e Eocene a g e . These t u f f s c o m p r i s e t h e Fowkes and B r i d -
g e r ( ? ) f o r m a t i o n s ( V e a t c h , 1 9 0 ? ) , and a r e t h e y o u n g e s t f o r m a t i o n s e x ­
posed i n t h e a r e a . 
P a r t i c u l a r a t t e n t i o n i s p a i d t o t h e Fowkes f o r m a t i o n i n an a t t e m p t t o 
c o r r e l a t e i t w i t h t h e Norwood t u f f o f n o r t h e a s t e r n U t a h . 
Mapped s t r a t a r a n g e i n a g e f rom Lower C r e t a c e o u s t o l a t e E o c e n e . A 
m a j o r u n c o n f o r m i t y i n t h e s e c t i o n s p a n s mos t o f Upper C r e t a c e o u s t i m e . A 
s e c o n d u n c o n f o r m i t y r e p r e s e n t s t h e P a l e o c e n e - E o c e n e t r a n s i t i o n t i m e . 
S t r u c t u r a l f e a t u r e s i n c l u d e a m a j o r zone of n o r m a l f a u l t s , p a r t of a 
b r o a d s y n c l i n e , a m i n o r a n t i c l i n a l f o l d , and l a n d s l i d e f e a t u r e s . Most 
f a u l t s t r e n d n o r t h e r l y , f o r m i n g a p a r a l l e l p a t t e r n . 
Economic i n t e r e s t s i n t h e a r e a c e n t e r a r o u n d o i l , c o a l , c l a y , and h i g h ­
way c o n s t r u c t i o n m a t e r i a l s . No economic p r o d u c t i o n o f o i l i s n o t e d a t t h e 
t i m e o f t h i s w r i t i n g ( 1 9 6 1 ) . 
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INTRODUCTION 
L o c a t i o n and a c c e s s i b i l i t y 
The a r e a d e s c r i b e d i n t h i s r e p o r t i s i n t h e n o r t h w e s t e r n p a r t of 
U i n t a Coun ty , i n t h e s o u t h w e s t c o r n e r o f Wyoming. The a r e a c o n t a i n s 
a p p r o x i m a t e l y 72 s q u a r e m i l e s , e x t e n d i n g n o r t h w a r d f rom t h e o l d s i t e of 
Almy S t a t i o n , Wyoming, t o a b o u t t h e n o r t h b o u n d a r y of U i n t a C o u n t y . I t 
i n c l u d e s t h e r e g i o n b e t w e e n t h e Wyoming - Utah b o u n d a r y on t h e w e s t and 
t h e w e s t f l a n k o f t h e B e a r R i v e r D i v i d e on t h e e a s t . I t l i e s a p p r o x i ­
m a t e l y f o u r m i l e s n o r t h o f t h e town of Evans t o n , Wyoming, which i s t h e 
o n l y town i n t h e i m m e d i a t e v i c i n i t y . ( S e e I n d e x Map, P l a t e 1 . ) 
The a r e a i s a c c e s s i b l e v i a Wyoming Highway 8 9 and s e v e r a l un improved 
r a n c h r o a d s . Highway 89 t r a n s e c t s t h e s o u t h w e s t e r n c o r n e r of t h e a r e a , 
e x t e n d i n g f rom E v a n s t o n n o r t h w e s t t o Woodruff , U t a h . One un improved r o a d 
e x t e n d s n o r t h a l o n g t h e e a s t s i d e o f t h e B e a r F i v e r v a l l e y f o r a p p r o x i ­
m a t e l y 8 m i l e s . A s e c o n d un improved r o a d i n t e r s e c t s Highway 89 a t t h e 
p o i n t a t wh ich t h e h ighway c r o s s e s t h e U tah - l ooming s t a t e l i n e . I t e x ­
t e n d s f rom t h i s p o i n t n o r t h w a r d , a l o n g t h e w e s t s i d e o f B e a r R i v e r v a l l e y , 
a p p r o x i m a t e l y 5 m i l e s t o t h e Heward Ranch . 
Most of t h e a r e a o f f t h e above d e s c r i b e d ?oads c a n b e r e a c h e d o n l y on 
f o o t o r h o r s e b a c k . 
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Shm-ring the report area in nort 1'lestern inta County, ~y.Joming  
P u r p o s e and s c o p e 
The p u r p o s e and s c o p e o f t h i s r e p o r t i s f o u r f o l d : 
1* The Fowkes f o r m a t i o n was s t u d i e d i n d e t a i l t o o b t a i n a b e t t e r 
u n d e r s t a n d i n g o f i t s o r i g i n * An a t t e m p t h a s a l s o b e e n made t o c o r r e l a t e 
t h e Fowkes f o r m a t i o n w i t h t h e Norwood f o r m a t i o n o f n o r t h e a s t e r n Utah* 
2* I n t h e l i g h t o f t h e recen t , d i s c o v e r y b y T r a c y & O r i e l ( 1 9 5 9 ) t h a t 
t h e Fowkes f o r m a t i o n i s s t r a t i g r a p h i c a l l y h i g h e r t h a n t h e K n i g h t f o r m a t i o n , 
r a t h e r t h a n b e i n g b e t w e e n t h e K n i g h t f o r m a t i o n and Almy f o r m a t i o n a s d e ­
s c r i b e d b y V e a t c h ( 1 9 0 7 ) , a s t u d y h a s b e e n made o f t h e r e l a t i o n s h i p b e t w e e n 
t h e Almy and K n i g h t f o r m a t i o n s * A q u e s t i o n h a s a r i s e n a s t o t h e v a l i d i t y 
o f t h e Almy f o r m a t i o n ( E a r d l e y , 1 9 5 9 ) * 
3 * The u p p e r p o r t i o n o f V e a t c h f s B e c k w i t h f o r m a t i o n ( 1 9 0 7 ) h a s b e e n 
c o r r e l a t e d w i t h t h e G a n n e t t g r o u p o f s o u t h e a s t e r n I d a h o ( B u r g e r , 1 9 5 5 ) * 
An a t t e m p t h a s b e e n made t o s u b d i v i d e t h e u p p e r B e c k w i t h and t o c o r r e l a t e 
s u c h s u b d i v i s i o n s w i t h t h o s e o f t h e G a n n e t t g r o u p * 
4* D e t a i l e d s t r a t i g r a p h i c and s t r u c t u r a l d a t a were c o l l e c t e d i n o r ­
d e r t o p r e p a r e a g e o l o g i c map, m e a s u r e d s t r a t i g r a p h i c s e c t i o n s , and s t r u c ­
t u r a l c r o s s - s e c t i o n s f o r t h e a r e a * 
F i e l d work 
F i e l d work was c o n d u c t e d d u r i n g t h e summer o f I 9 6 0 * 
Base and g e o l o g i c maps were p r e p a r e d f rom a e r i a l p h o t o g r a p h s p r o c u r e d 
f rom t h e U* S . D e p a r t m e n t o f A g r i c u l t u r e , Commodity S t a b i l i z a t i o n S e r v i c e , 
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P e r f o r m a n c e D i v i s i o n . C o n t a c t p r i n t s were t a k e n f rom p r o j e c t CVT, f l i g h t 
s t r i p 3B, p h o t o s 143 t h r o u g h 1 5 5 . and f l i g h t s t r i p 2B, p h o t o s 14 t h r o u g h 
2 6 . Map s c a l e was s e t a t 1 : 2 1 , 120 ( 3 i n c h e s • 1 m i l e ) . H o r i z o n t a l c o n ­
t r o l f o r p h o t o a s s e m b l y was t a k e n f rom U. S . D e p a r t m e n t o f t h e I n t e r i o r , 
G r a z i n g S e r v i c e , Wyoming Map Number 3 3 , p r e p a r e d i n A p r i l , 1 9 4 4 . C o n t r o l 
was l a t e r a d j u s t e d t o s e c t i o n c o r n e r s found i n t h e f i e l d . 
The b a s e map was c o n s t r u c t e d by u s e o f r a d i a l - l i n e t e m p l a t e s and K a i l 
P l o t t i n g M a c h i n e . 
E l e v a t i o n d a t a a r e n o t a v a i l a b l e i n t h e r e p o r t a r e a . 
S t r a t i g r a p h i c s e c t i o n s were measu red b y t h e B r u n t o n - t a p e m e t h o d . 
Geography 
Topography and d r a i n a g e . The a r e a i s one o f medium r e l i e f ( a p p r o x i ­
m a t e l y 800 f e e t ) and c o n s i s t s p r i m a r i l y o f l o w , f l a t - t o p p e d h i l l s and b e n ­
c h e s , b o r d e r i n g e a c h s i d e o f t h e B e a r R i v e r v a l l e y . E l e v a t i o n s r a n g e f rom 
6 , 7 0 0 f e e t i n t h e r i v e r v a l l e y t o a b o u t 7 , 5 0 0 f e e t on t o p of t h e h i g h e r 
p e a k s . 
T r i b u t a r i e s t h a t d r a i n t h e a r e a t o t h e B e a r R i v e r become d r y i n l a t e 
s p r i n g . The d r a i n a g e p a t t e r n i s d e n d r i t i c . 
C l i m a t e and v e g e t a t i o n . The c l i m a t e i s g e n e r a l l y d r y and c o o l . Win­
t e r s a r e q u i t e c o l d , w i t h a f a i r amount o f snow. S p r i n g and f a l l s e a s o n s 
a r e o f s h o r t d u r a t i o n and summers a r e r e l a t i v e l y c o o l and d r y . 
V e g e t a t i o n t h r o u g h o u t t h e a r e a c o n s i s t s c h i e f l y o f s a g e b r u s h and 
g r e a s e w o o d , w i t h some s m a l l c e d a r t r e e s g rowing i n t h e h i g h e r e l e v a t i o n s . 
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A v e r y f ew l a r g e Cottonwood t r e e s a r e found l o c a l l y n e a r s u r f a c e s p r i n g s . 
Land u t i l i z a t i o n . The l a n d i s u t i l i z e d p r i m a r i l y f o r g r a z i n g of 
c a t t l e and s h e e p . A v e r y s m a l l amount o f f a r m i n g i s c o n d u c t e d a l o n g t h e 
n a r r o w r i v e r v a l l e y . L i v e s t o c k f e e d i s t h e p r i n c i p a l p r o d u c e . 
P r e v i o u s g e o l o g i c work 
Numerous s c i e n t i f i c e x p l o r a t i o n s of s o u t h w e s t l ooming were c o n d u c t e d 
p r i o r t o 1 9 0 0 . Among t h e e a r l i e s t of t h e e x p l o r e r s we re B o n n e v i l l e , 
F r e m o n t , C l a y t o n , B e c k w i t h , S t a n s b u r y , and Sng lemann , d u r i n g t h e y e a r s 
1834 t o 1 8 5 8 . These e a r l y i n v e s t i g a t i o n s were c o n c e r n e d p r i m a r i l y w i t h 
t h e s t u d y of t h e c o a l , o i l , and p a l e o n t o l o g y of t h e r e g i o n . 
F e d e r a l Land O f f i c e s u i / e y s b y Hayden ( 1 8 6 9 - 1 8 7 4 ) and King ( 4 0 t h p a r ­
a l l e l , 1876) i n c l u d e d a g e n e r a l r e c o n n a i s s a n c e o f s o u t h w e s t Wyoming. C l a y -
b u r n e and D u r k e e , o f t h e Union P a c i f i c R a i l r o a d , Meek, and Marsh c o n d u c t e d 
f u r t h e r s t u d i e s i n t h e a r e a d u r i n g t h e p e r i o d 1872 t o 1 8 7 7 . 
F u r t h e r i n v e s t i g a t i o n s were c o n d u c t e d f rom 1879 t o 1900 by Ward, W h i t e , 
S t a n t o n , A h e m , K n i g h t , and o t h e r s . 
V e a t c h (1907) p u b l i s h e d a c o m p r e h e n s i v e g e o l o g i c and g e o g r a p h i c r e p o r t 
of s o u t h w e s t d o m i n g . T h i s work h a s s e r v e d a s t h e b a s i c g e o l o g i c r e f e r e n c e 
i n t h e a r e a . 
M a n s f i e l d ( 1 9 2 7 ) made a m a j o r c o n t r i b u t i o n t o t h e g e o l o g i c s t u d i e s o f 
a d j a c e n t a r e a s i n n o r t h e a s t U tah and s o u t h e a s t I d a h o . 
The U n i v e r s i t y of Utah h a s s p o n s o r e d a number of i n v e s t i g a t i o n s of t h e 
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g e o l o g y o f s o u t h w e s t Wyoming and a d j a c e n t p a r t s o f U t a h . D r . A. J . E a r d l e y 
( 1 9 4 9 , 1 9 5 1 , 1 9 5 2 , 1959) h a s p u b l i s h e d s e v e r a l works c o n c e r n i n g t h e g e n e r a l 
r e g i o n , and h a s d i r e c t e d s e v e r a l t h e s i s s t u d i e s i n t h e a r e a . P a r t s of s o u t h ­
w e s t Wyoming and a d j a c e n t Utah h a v e b e e n i n c l u d e d i n u n p u b l i s h e d t h e s e s of 
t h e U n i v e r s i t y by Mount ( 1 9 5 2 ) , R a n d a l l ( 1 9 5 2 ) , S t a r k ( 1 9 5 3 ) , Wood ( 1 9 5 3 ) , 
B a r r e t t ( 1 9 5 3 ) , L a r s e n ( 1 9 5 4 ) , Nixon ( 1 9 5 5 ) , B u r g e r ( 1 9 5 5 ) , Madsen ( 1 9 5 9 ) , 
and o t h e r s . D r . W. L . S t o k e s and D r . N. C. W i l l i a m s have c o n d u c t e d i m p o r ­
t a n t s t u d i e s o f a d j a c e n t a r e a s i n n o r t h e a s t U t a h . 
The U. S . G e o l o g i c a l S u r v e y b e g a n a p r o g r a m of d e t a i l e d g e o l o g i c i n ­
v e s t i g a t i o n of s o u t h w e s t d o m i n g i n 1 9 5 9 . R e s u l t s o f t h i s i n v e s t i g a t i o n a r e 
i n c o m p l e t e t o d a t e ( 1 9 6 1 ) , a l t h o u g h a p r e l i m i n a r y r e p o r t h a s b e e n p u b l i s h e d 
( T r a c y and O r i e l , 1 9 5 9 ) . 
R e g i o n a l g e o l o g y 
The g e o l o g y o f s o u t h w e s t e r n Wyoming i s t y p i f i e d by b r o a d f o l d s , t h r u s t 
f a u l t s of g r e a t m a g n i t u d e , and t h i c k s e d i m e n t a r y s t r a t a . 
The a r e a i s s i t u a t e d s l i g h t l y wes t o f a m a j o r zone of f o l d i n g and 
t h r u s t i n g . I t i s c h a r a c t e r i z e d by c o n t i n e n t a l s e d i m e n t s and e x t r u s i v e 
i g n e o u s r o c k s , and n o r m a l f a u l t s . 
The B e a r R i v e r D i v i d e on t h e e a s t i s a c o m p l e x l y f o l d e d and f a u l t e d 
s e q u e n c e of J u r a s s i c t h r o u g h T e r t i a r y s e d i m e n t s , and i s s e p a r a t e d f rom 
t h e r e p o r t a r e a b y a l a r g e n o r m a l f a u l t , d e s i g n a t e d t h e Acocks F a u l t b y 
V e a t c h ( 1 9 0 7 ) . Acocks F a u l t e x t e n d s n o r t h w a r d f rom t h e v i c i n i t y o f E v a n s -
t o n , Wyoming, t o t h e S a l t Creek B a s i n , where i t merges w i t h t h e M e d i c i n e 
B u t t e F a u l t ( V e a t c h , 1 9 0 7 ) . The M e d i c i n e B u t t e F a u l t b o r d e r s t h e B e a r 
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R i v e r D i v i d e on t h e e a s t . I t i s a l s o a n o r m a l f a u l t . 
The c r e s t o f t h e B e a r R i v e r D i v i d e a p p r o x i m a t e l y marks t h e a x i s of 
t h e Rock C r e e k - N e e d l e s A n t i c l i n e ( V e a t c h , 1 9 0 7 ) . A b r o a d s y n c l i n e l i e s 
t o t h e e a s t o f t h e B e a r R i v e r D i v i d e . T h i s h a s b e e n t e r m e d t h e F o s s i l 
S y n c l i n e , o r F o s s i l B a s i n , ( V e a t c h , 1907 ) and e x t e n d s n o r t h w a r d from an 
a r e a a p p r o x i m a t e l y 10 m i l e s e a s t of Evans t o n , f o r a b o u t 75 u t i l e s . 
A s e c o n d s y n c l i n e , A l k a l i S y n e l i n e ( V e a t c h , 1907) l i e s s l i g h t l y w e s t 
o f t h e B e a r R i v e r D i v i d e . The s o u t h e r n n o s e of t h e A l k a l i S y n c l i n e i s 
i n c l u d e d i n t h e n o r t h e r n q u a r t e r o f t h e r e p o r t a r e a . 
A m a j o r t h r u s t f a u l t , t h e A b s a r o k a t h r u s t ( V e a t c h , 1 9 0 7 ) . b o r d e r s 
t h e e a s t f l a n k of F o s s i l B a s i n . 
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STRATIGRAPHY 
G e n e r a l s t a t e m e n t 
S t r a t a e x p o s e d i n t h e a r e a c o v e r e d b y t h i s r e p o r t r a n g e i n age f rom 
E a r l y C r e t a c e o u s t o R e c e n t . S e v e r a l o m i s s i o n s i n t h e s t r a t i g r a p h i c r e ­
c o r d r e p r e s e n t l o n g p e r i o d s o f e r o s i o n o r n o n - d e p o s i t i o n , o r b o t h . Con­
s o l i d a t e d s t r a t a c o n s i s t p r e d o m i n a n t l y o f s e d i m e n t s of f l u v i a l and l a c u s ­
t r i n e o r i g i n . A t h i n s e q u e n c e of Eocene v o l c a n i c d e r i v a t i v e s o c c u r s a t 
t h e t o p o f t h e c o n s o l i d a t e d s e c t i o n . Q u a t e r n a r y a l l u v i u m o c c u p i e s t h e 
h i g h e s t s t r a t i g r a p h i c p o s i t i o n . 
The c o m p o s i t e t h i c k n e s s o f e x p o s e d r o c k s i s a p p r o x i m a t e l y 4 , 0 0 0 t o 
4 , 5 0 0 f e e t . F o r m a t i o n s mapped i n t h e E v a n s t o n a r e a may b e c o r r e l a t e d w i t h 
much t h i c k e r s e c t i o n s t o t h e e a s t and n o r t h . T h i c k c o n t i n e n t a l s e q u e n c e s 
i n n o r t h e a s t Utah a r e of g r e a t l y d i f f e r e n t l i t h o l o g y t h a n t h e E v a n s t o n 
s e c t i o n . The n o r t h e a s t Utah d e p o s i t s a r e p r e d o m i n a n t l y s a n d s t o n e and c o n ­
g l o m e r a t e . The n o r t h w e s t U i n t a County d e p o s i t s c o n s i s t o f c a l c a r e o u s s a n d ­
s t o n e s , l i m e s t o n e s , s h a l e s , and m i n o r amounts of c o n g l o m e r a t e . 
C o n s o l i d a t e d r o c k s e x p o s e d i n t h e a r e a a r e d i v i s i b l e i n t o s i x u n i t s 
s u i t a b l e f o r mapping* 
C r e t a c e o u s s y s t e m 
G a n n e t t g r o u p . M a n s f i e l d ( 1 9 2 7 ) named t h e G a n n e t t g r o u p f rom e x p o s u r e s 
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i n t h e G a n n e t t H i l l s o f s o u t h e a s t e r n I d a h o , and d i v i d e d i t i n t o f i v e mem­
b e r s : Tygee s a n d s t o n e , D r a n e y l i m e s t o n e , B e c h l e r c o n g l o m e r a t e , P e t e r s o n 
l i m e s t o n e , and Ephra im c o n g l o m e r a t e , f rom t o p t o b a s e * 
The l o w e s t exposed r o c k s n o r t h o f E v a n s t o n were mapped a s u p p e r Gan­
n e t t g r o u p , and e f f o r t s t o s i i b d i v i d e them were u n s u c c e s s f u l . T h e r e a r e 
n o s t r a t i g r a p h i c b r e a k s i n t h e s e q u e n c e . S i m i l a r l i t h o l o g y and s t r a t i ­
g r a p h i c p o s i t i o n s u g g e s t a p o s s i b l e c o r r e l a t i o n b e t w e e n t h e G a n n e t t e x ­
p o s u r e s n e a r E v a n s t o n and t h e Tygee and D r a n e y members o f t h e t y p e G a n n e t t . 
The Tygee and Draney members , i n t h e i r t y p e l o c a l i t i e s , a r e a p p r o x i m a t e l y 
600 f e e t t h i c k , w h e r e a s t h e p a r t of t h e G a n n e t t g r o u p e x p o s e d n o r t h of 
E v a n s t o n i s o n l y a p p r o x i m a t e l y 400 f e e t t h i c k . No f o s s i l s were found i n 
t h e G a n n e t t g r o u p b y t h e w r i t e r , wh ich p r e c l u d e s d e f i n i t e c o r r e l a t i o n w i t h 
members of t h e t y p e G a n n e t t g r o u p . 
B u r g e r ( 1 9 5 5 ) c o r r e l a t e d t h e u n i t s o f t h e B e c k w i t h f o r m a t i o n ( V e a t c h , 
1907) w i t h t h e P r u e s s , S tump, and G a n n e t t f o r m a t i o n s of s o u t h e a s t e r n I d a h o . 
A c c o r d i n g t o B u r g e r ( 1 9 5 5 ) : 
n T h e G a n n e t t s e d i m e n t s r e p r e s e n t a l t e r n a t i n g p e r i o d s 
o f o r o g e n y and q u i e s c e n c e i n s t o n y d e s e r t and f l u v i a l 
e n v i r o n m e n t s • n 
The J u r a s s i c - C r e t a c e o u s b o u n d a r y i s b e l i e v e d t o l i e w i t h i n t h e Ephra im 
c o n g l o m e r a t e member of t h e G a n n e t t g r o u p (Cobban and R e e s i d e , 1 9 5 2 ; 
B u r g e r , 1 9 5 5 ; and S t o k e s , 1 9 5 9 ) . 
G a n n e t t e x p o s u r e s n o r t h o f E v a n s t o n a r e o v e r l a i n by b l a c k , c a r b o n a c e o u s , 
f o s s i l i f e r o u s s h a l e s of t h e B e a r R i v e r f o r m a t i o n of Cenomanian age ( s e e f i g ­
u r e l ) . The c o n t a c t a p p e a r s c o n f o r m a b l e . 
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The f o l l o w i n g s e c t i o n was m e a s u r e d a p p r o x i m a t e l y 4 m i l e s o u t h of t h e 
Upper N a r r o w s , i n s e c t i o n 5 , T . 17 N«, R. 120 W»: 
B e a r R i v e r f o r m a t i o n 
Upper G a n n e t t g r o u p F e e t 
S a n d s t o n e , f i n e - g r a i n e d , t h i c k - b e d d e d ; 
brown t o l i g h t b rown, w e a t h e r i n g 
d a r k brown t o r e d - b r o w n ; s l i g h t l y 
c a l c a r e o u s • • • • • • • • • • • • # • • • • • • • • • • • * • • • • • • • • • • • • • • • 1 
Covered s l o p e ; y e l l o w - b r o w n t o brown 
and g r a y c l a y f l o a t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
S a n d s t o n e , f i n e - g r a i n e d , m a s s i v e ; brown 
t o y e l l o w - b r o w n ; c a l c a r e o u s . . . . • . . . . . . 1 
L i m e s t o n e , n o d u l a r ; t h i n - b e d d e d , w e a t h e r s 
i n t o p l a t e s ; d a r k g r a y t o b l a c k ; 
c o n t a i n s a f ew , p o o r l y p r e s e r v e d 
p e l e c y p o d s • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
L i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; d a r k 
g r a y t o b l a c k , w e a t h e r s brown t o 
yellow—brown . . . . . . . . . . . . . . . • • • • • • • • • • • « • « • « • • • • . • • 1 
Covered s l o p e 1 
L i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; d a r k 
b rown , w e a t h e r s l i g h t brown t o 
l i g h t g r a y • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 
Covered s l o p e ; y e l l o w - b r o w n t o brown 
c l a y f l o a t * • • • • • « • • • • • • • • • • • • • • • • • « • « • • * • # • • • * • « • • 10 
l i m e s t o n e ; m a s s i v e c r y s t a l l i n e , t h i c k -
b e d d e d , w e a t h e r s i n t o b l o c k y , 
r e c t a n g u l a r f r a g m e n t s ; g r a y t o 
g r a y - b r o w n , w e a t h e r s l i g h t brown 
t o g r a y - b r o w n * . • # * • • • • • • • • * • • • » « . . « . « « . * • • • . • • • . . . 7 
Covered s l o p e ; f l o a t c o n t a i n s s m a l l , 
a n g u l a r f r a g m e n t s o f g r a y t o 
g r a y - b r o w n , c a l c a r e o u s s h a l e 7 
Muds tone ; s l i g h t l y b e n t o n i t i c ; d a r k 
and l i g h t g r a y ; w e a t h e r s i n t o 
s m a l l a n g u l a r f r a g m e n t s * » • • • • » • • • • • . . . • * • . • • . . . . . . 14 
Muds tone ; r e d and g r e e n - g r a y ; w e a t h e r s 
i n t o s m a l l , a n g u l a r c h i p s ; s l o p e -
fo rmer* • • • • • • . • • • • . • • • • * • • » • • # • » • * • • • * » • • » * • • • . » • • 2 
Covered s l o p e . . . * • . « • * « • • . . • « * • • • « • . . . . • • . . . • • • • . • • • * • . 10 
Muds tone , s i l t y ; b l u e - g r a y t o g r a y ; 
s lope—fo r m e r • . « . » . « . . « . » * . . « . . . « . « . . . . . « . « « . « . « * . . 3 
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L i m e s t o n e , f i n e - g r a i n e d c r y s t a l l i n e ; 
b rown , w e a t h e r s y e l l o w - b r o w n ; 
c o n t a i n s s m a l l , d a r k b l u e - g r a y 
l i m e s t o n e n o d u l e s , g i v i n g t h e 
a p p e a r a n c e o f p e b b l e c o n g l o m e r a t e . • • * * • » » • » • • * • • • « • 1 
Covered s l o p e * • • * « • • • • • • • « » * • • • • • • * « • • • • • • • • * • « • • • • • • • « * 5 
L i m e s t o n e , f i n e - g r a i n e d c r y s t a l l i n e ; 
n o d u l a r ; b rown , w e a t h e r s l i g h t 
b r o w n * • • « • • • * * • • • • • * • • • • • « • * * • • • • • • • • • • * • • * • • • • • • • • 1 
Cove r e d s l o p e • • • • • • • • • • • • • • * • • • • • • • • • • • • • • • • • • • • • • • * • • • • 5 
l i m e s t o n e ; f i n e - g r a i n e d c r y s t a l l i n e ; 
o l i v e g r e e n * • « • * * • • • • « • • • « • • • • * * • « • * * • * * • • • * • • * • • * • if 
Covered s l o p e ; brown and y e l l o w - b r o w n 
c l a y f l o a t • • • • • • • • • • • • • • * • • • • • • • • • • • • • « • • • • • • • • « • • • 1 
Muds tone ; g r e e n - g r a y and l i g h t b rown; 
c o n t a i n s g r e e n and brown l i m y 
n o d u l e s * * 7 
L i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; n o d u l a r ; 
l i g h t g r e e n - g r a y ; l e d g e - f o r m e r * * • • • • * • * • • 1 
Covered s l o p e • • • • • • • • • • • • • • • • » • • • « • • • • • • • • • • • • • • • • • • • * • • 10 
l i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; n o d u l a r ; 
l i g h t g r e e f t - g r a y ; l e d g e - f o r m e r * . * 5 
Covered s l o p e * » • • • * * * * * • • * « « • • • * • • « • • • • • • • • » • • • • • * • • • » • • 1 1 
l i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; n o d u l a r ; 
l i g h t g r e e n - g r a y ; l e d g e - f o r m e r * * • • • • • 13 
S a n d s t o n e , f i n e - g r a i n e d ; a a l t - a n d - p e p p e r ; 
t h i c k - b e d d e d ; l i g h t g r a y ; l e d g e -
f o r m e r * • • • • • • • • • * • • • • * * • • • • * • * • • • « * • • • • • • • « • • • • • • • • 2 
Covered s l o p e * * * * * * * * * * • • • • • • * • * • • « « * * * • • • • « • • • • • • • • • * • • 10 
S a n d s t o n e , f i n e - g r a i n e d ; c a l c a r e o u s ; g r a y 
t o g r a y - b r o w n ; l e d g e - f o r m e r * * 1 
C l a y s t o n e ; d a r k and l i g h t g r a y ; f i n e l y 
powdered ; s l o p e - f o r m e r * * * *• • • • • • • • • • • • 9 
S a n d s t o n e , c a l c a r e o u s ; c o n t a i n s l i m y 
c o n c r e t i o n s ; t h i c k - b e d d e d ; l i g h t 
g r a y ; l e d g e — f o r m e r * • • • • • • * • • « • • • • • * • • • • * • • • • • • • • • • • 3 
Muds tone , c a l c a r e o u s , n o d u l a r ; t h i n -
b e d d e d ; r e d and g r a y ; c o n t a i n s a 
t h i n l i m e s t o n e b e d ; c r y s t a l l i n e ; 
d a r k g r a y ; a p p r o x i m a t e l y J f o o t t h i c k * • • 6 
S a n d s t o n e , c a l c a r e o u s ; c o n t a i n s l i m y 
n o d u l e s ; t h i c k - b e d d e d ; l i g h t g r a y ; 
ledge—forme r * • • • • • • • • • • • » • • • • • • • • • • • • • • • • • • • « • • • • • » X 
Covered s l o p e ; r e d - b r o w n t o r e d - g r a y 
c l a y f l o a t * • * • • • • » * • • • • • • • • * • • • • • • • » • • • * • • • • • • • • • « • 6 
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S h a l e , c a l c a r e o u s , c a r b o n i f e r o u s ; d a r k 
g r a y t o b l a c k , w e a t h e r s l i g h t g r a y . . . . . . . 1 
C l a y s t o n e ; c a l c a r e o u s ; r e d and g r a y ; 
w e a t h e r s i n t o s m a l l , a n g u l a r f r a g ­
m e n t s , o r c h i p s * » • • • . • * * • • • • • • • * • • • • * • • • • * • * # • * • * • < » » 2 
S a n d s t o n e , c a l c a r e o u s ; l i m y c o n c r e t i o n s ; 
l i g h t g r a y ; w e a t h e r s i n t o s m a l l , 
rounded f r a g m e n t s ; l e d g e - f o r m e r * • * • • • « • * « • • * * . * • * . * 6 
Covered s l o p e ; r e d , g r a y , and g r e e n -
g r a y c l a y s t o n e and muds tone f l o a t * * • • • « • • • • • 22 
L i m e s t o n e ; c r y s t a l l i n e ; n o d u l a r ; l i g h t 
g r a y ; w e a t h e r s i n t o s m a l l , r ounded 
f r a g m e n t s ; c o n t a i n s some i n t e r b e d d e d b l u e -
g r a y c l a y s t o n e * • • • • • * • » . . « . • « « • * . • « • • • • • • • • » • • • • • • • 14 
l i m e s t o n e ; c r y s t a l l i n e ; n o d u l a r ; l i g h t 
g r a y t o g r a y - b r o w n ; w e a t h e r s i n t o 
b l o c k y , a n g u l a r f r a g m e n t s « • * • • * * « • 1 
Covered s l o p e ; r e d and g r a y c l a y f l o a t * * 23 
l i m e s t o n e ; c r y s t a l l i n e ; b l u e - g r a y 
n o d u l e s ; d a r k g r a y , w e a t h e r s l i g h t 
g r a y ; t h i n , i n t e r b e d d e d g r a y c l a y s t o n e * * • • • * • • • • • • • 1 0 
l i m e s t o n e ; s u g a r y t e x t u r e ; s a n d y 
a p p e a r a n c e ; l i g h t g r a y t o g r a y -
b r o w n * . • . * . . . . . . . . . . . . * 9 
Covered s l o p e ; r e d and g r a y c l a y f l o a t * 12 
L i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; c o n ­
c r e t i o n a r y ; r e d - g r a y t o g r a y ; 
l e d g e — f o r m e r • « • « • • • • • • • • * * • « • • • • • • • • • • • • • • • • • • • • • • • 23 
Covered s l o p e ; r e d and g r a y c l a y f l o a t . . . * 15 
C l a y s t o n e ; r e d and g r a y ; i n t e r b e d d e d 
l i m e s t o n e ; c r y s t a l l i n e ; n o d u l a r ; 
g r a y t o g r a y - b r o w n • * « • * « • * • • • • . . • * • • * • « • • * • • • » « . • • * 12 
S a n d s t o n e ; s a l t - a n d - p e p p e r ; g r a y ; u p p e r 
p a r t t h i n - b e d d e d ; l o w e r p a r t m a s s i v e ; 
l e d g e - f o r m e r * « * « • * • • » # • • • • • * • • * • « . . * . . * • • . « . « « * . * . « 15 
C l a y s t o n e ; l i g h t r e d - b r o w n ; i n t e r b e d d e d 
l i m e s t o n e ; c r y s t a l l i n e ; g r ay** • « * » • * • « • 13 
S a n d s t o n e ; d a r k g r a y t o r e d - g r a y ; 
i n t e r b e d d e d t h i n c o n g l o m e r a t e 
l e n s e s ; l e d g e - f o r m e r * • • • • • • . • • * • « • • • • « • • • • • • • • • • • • • 10 
Covered s l o p e ; r e d , g r a y , and p u r p l e f l o a t * 2 0 
Covered s l o p e * • . * • » • • • • . « • • • • • • • » « • • * • * • * • • • • • • • • • • * . • • • 4 1 
T o t a l e x p o s e d G a n n e t t g r o u p * . . . . • • • • • • • • • * * 410 
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F i g u r e 1 . View e a s t w a r d , j u s t s o u t h of t h e Upper N a r r o w s , showing B e a r R i v e r f o r m a t i o n 
o v e r l y i n g G a n n e t t g r o u p . 
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B e a r R i v e r f o r m a t i o n * Hayden ( 1 8 7 4 ) named t h e B e a r R i v e r f o r m a t i o n 
f rom e x p o s u r e s n e a r B e a r R i v e r C i t y , on t h e Union P a c i f i c S h o r t l i n e R a i l ­
r o a d , i n s o u t h w e s t Wyoming. B e a r R i v e r C i t y no l o n g e r e x i s t s . The t y p e 
s e c t i o n i s a s h o r t d i s t a n c e s o u t h e a s t o f E v a n s t o n . 
The B e a r R i v e r f o r m a t i o n c o n s i s t s o f i n t e r b e d d e d b l a c k c a r b o n a c e o u s 
s h a l e s and g r a y t o g r a y - b r o w n c r y s t a l l i n e l i m e s t o n e s . I t i s v e r y f o s s i l -
i f e r o u s . The g a s t r o p o d and p e l e c y p o d f a u n a of t h e B e a r R i v e r s t r a t a h a s 
b e e n t h o r o u g h l y s t u d i e d b y Whi te ( 1 8 9 5 ) and l e n ( 1 9 5 1 , 1 9 5 2 a , 1 9 5 4 ) . 
The age o f t h e B e a r R i v e r f o r m a t i o n i s a c o n t r o v e r s i a l s u b j e c t . 
Cobban and R e e s i d e (1951 ) c o r r e l a t e t h e Aspen s h a l e w i t h t h e Mowry s h a l e 
of Montana on t h e b a s i s o f G a s t r o p l i t e s and N e o g a s t r o p l i t e s o c c u r r e n c e s , 
a s s i g n i n g them t o t h e u p p e r Lower C r e t a c e o u s ( A l b i a n ) • The Aspen o v e r l i e s 
t h e B e a r R i v e r f o r m a t i o n i n s o u t h w e s t Wyoming. The c o r r e l a t i o n by Cobban 
and R e e s i d e would t h e r e f o r e p l a c e t h e B e a r R i v e r i n t h e u p p e r Lower C r e ­
t a c e o u s . Yen ( 1 9 5 2 a , 1954) p o i n t s o u t t h a t t h e Aspen and Mowry a r e d a t e d 
A l b i a n on t h e b a s i s o f c o r r e l a t i o n w i t h t h e P e a c e R i v e r f o r m a t i o n o f w e s t ­
e r n Canada . The P e a c e R i v e r h a s b e e n a s s i g n e d t o t h e A l b i a n t h r o u g h c o r ­
r e l a t i o n w i t h a s i n g l e s p e c i e s o f G a s t r o p l i t e s found i n t h e G a u l t c l a y a t 
F o l k s t o n e , E n g l a n d . Yen n o t e s t h a t t h e G a u l t c l a y c o n t a i n s l o w e r Upper 
C r e t a c e o u s (Cenomanian) s p e c i e s , and t h a t t h e t y p e A l b i a n o f F r a n c e c o n ­
t a i n s n o G a s t r o p l i t e s . 
S t u d i e s of f r e s h - w a t e r g a s t r o p o d s of t h e B e a r R i v e r f o r m a t i o n , t o ­
g e t h e r w i t h t h e above m e n t i o n e d o b s e r v a t i o n s , l e d Yen t o t h e c o n c l u s i o n 
t h a t t h e B e a r R i v e r f o r m a t i o n i s of Cenomanian a g e . 
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Y e n ' s e v i d e n c e a p p e a r s more c o n v i n c i n g t h a n t h a t o f Cobban and Ree­
s i d e , and t h e w r i t e r h e r e a c c e p t s t h e Cenomanian age f o r t h e B e a r R i v e r 
f o r m a t i o n . 
D e p o s i t i o n a l e n v i r o n m e n t o f t h e B e a r R i v e r s t r a t a a p p e a r s t o h a v e 
b e e n s h a l l o w * f r e s h t o b r a c k i s h w a t e r , i n a s u b - t r o p i c a l c l i m a t e . 
B e a r R i v e r d e p o s i t s r e p r e s e n t d e e p , l o c a l b a s i n d e v e l o p m e n t d u r i n g 
m i d - C r e t a c e o u s t i m e i n s o u t h w e s t Wyoning. The f o r m a t i o n h a s l i m i t e d l a t ­
e r a l e x t e n t : f rom H i l l i a r d F l a t , Wyoming on t h e s o u t h t o s o u t h e a s t I d a h o 
on t h e n o r t h , and f rom t h e Wyoming - Utah b o u n d a r y on t h e w e s t t o S n e i d e r 
B a s i n , Wyoming. B e a r R i v e r s t r a t a a t t a i n a maximum t h i c k n e s s o f 5 , 8 0 0 
f e e t i n c e n t r a l U i n t a County ( B u r g e r , 1 9 5 5 ) . A p p r o x i m a t e l y 750 f e e t o f 
B e a r R i v e r b e d s were m e a s u r e d b y t h e w r i t e r , n o r t h of E v a n s t o n . 
F r e s h w a t e r m o l l u s k s and p l a n t m a t e r i a l s were c o l l e c t e d f rom f o u r 
B e a r R i v e r e x p o s u r e s n o r t h of E v a n s t o n . I d e n t i f i c a t i o n s were made b y t h e 
w r i t e r . 
Sampled l o c a l i t i e s : 
1 . S h e l l Hol low i n s e c t i o n 3 , T . 16 N . , R. 120 W.. 
2 . A p p r o x i m a t e l y J m i l e s o u t h of Upper H a r r o w s , a t b a s e of 
s e c t i o n , i n s e c t i o n 4 , T . 17 M., R. 120 W.. 
3 . W e s t - f a c i n g s l o p e of Narrows K i l l , i n s e c t i o n 3 2 , T . 18 N . , 
R« 120 ¥ . . 
4 . Mouth o f Lower N a r r o w s , a l o n g r o a d c u t , i n s e c t i o n 2 9 , T . 
18 N . , R. 120 W. . 
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C o l l e c t i o n s i n c l u d e d ; 
G a s t r o p o d a : 
F y r g u l i f e r a humerosa (Msek) 
P y r g u l i f e r a s t a n t p n i Whi te 
P y r g u l i f e r a s p . 
P a c h y c h i l o i d e s c l e b u r n i ( W h i t e ) 
P a c h y c h i l o i d e s s p . 
U o p l a c o d e s s t a c h e i i n f l a t u s Ten 
L i o p l a c o d e s s t a c h e i ( W h i t e ) 
U o p l a c o d e s s p . 
Campeloma s p . 
Z a p t y c h i u s h a l d e m a n n i ( W h i t e ) 
%YSfr s p . 
P e l e c y p o d a : 
C o r b i c u l a d u r k e e i (Meek) 
C o r b u l a p y r i f o r m i s Meek 
C o r b u l a s p . 
Undo b e l l i p l i c a t u s Meek 
Unio Y e s t u s t u s Meek 
Unio s p . 
P l a n t m a t e r i a l s were f r a g m e n t a l and p o o r l y p r e s e r v e d , and c o u l d 
n o t b e i d e n t i f i e d by t h e w r i t e r . 
The f o l l o w i n g s e c t i o n was m e a s u r e d a p p r o x i m a t e l y 4 m i l e n o r t h 
of t h e e n t r a n c e t o t h e Upper Mar rows , i n s e c t i o n 3 2 , T . IB N . , 
i i 120 W.f 
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E v a n s t o n f o r m a t i o n 
B e a r R i v e r f o r m a t i o n 
Covered s l o p e ; b l a c k s o i l , a f ew f r e s h ­
w a t e r g a s t r o p o d s i n f l o a t * . . . . . . . . • • • • • • • • • • 
l i m e s t o n e , c r y s t a l l i n e ; b l a c k t o d a r k 
g r a y , w e a t h e r s l i g h t g r a y ; a b u n ­
d a n t f r e s h - w a t e r p e l e c y p o d s , wh ich 
w e a t h e r t o a c h a l k - w h i t e . . . « . « . . . . « * • . . « . * . « . « « * . 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . . . 
l i m e s t o n e , c r y s t a l l i n e ; b l a c k t o d a r k 
g r a y ; v e r y f o s s i l i f e r o u s , c o n t a i n ­
i n g f r e s h - w a t e r p e l e c y p o d s and 
g a s t r o p o d s , which w e a t h e r w h i t e . . . . . . . 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . . . . . . . . . . . . . 
l i m e s t o n e , c r y s t a l l i n e ; b l a c k t o d a r k 
g r a y ; c o n t a i n s p e l e c y p o d s and 
g a s t r o p o d s , which w e a t h e r w h i t e . . . . . . . . . Q 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . . . . . . . . . . . . . 
S h a l e ; b l a c k , c a r b o n a c e o u s ; c o n t a i n s 
s m l l , a n g u l a r f r a g m e n t s o f 
p u r p l e , i r o n o x i d e s t a i n e d 
l i m e s t o n e ; s l o p e - f o r m e r . » • • . . . . . • • • . * • • « • • • • 
l i m e s t o n e ; c r y s t a l l i n e ; t h i n - b e d d e d ; 
b l a c k , w e a t h e r s g r a y ; v e r y 
f o s s i l i f e r o u s . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . « . . . . 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . 
Covered s l o p e • • • • • • • » • • • • • . • • • • • • » • • • • • • • • • » • • • • • • . • • • 
Covered s l o p e ; f l o a t c o n t a i n s b l a c k , 
c a r b o n a c e o u s s h a l e , and some 
f r e s h - w a t e r g a s t r o p o d s and 
p e l e c y p o d s • • • • • • • 
L i m e s t o n e ; c r y s t a l l i n e ; t h i n - b e d d e d ; 
v e r y f o s s i l i f e r o u s ; g r a y t o 
g r a y - b r o w n ; w e a t h e r s i n t o 
r e c t a n g u l a r , b l o c k y f r a g m e n t s . . . . . . 
Cove r e d s l o p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
L i m e s t o n e ; c r y s t a l l i n e ; t h i n - b e d d e d ; 
v e r y f o s s i l i f e r o u s ; g r a y t o 
g r a y - b r o w n , w e a t h e r s i n t o b l o c k y 
f r a g m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . • • 
l i m e s t o n e ; c r y s t a l l i n e ; c o n t a i n s w h i t e , 
c a l c i t e l e n t i l s ; d a r k g r a y t o b l u e -
g r a y , w e a t h e r s g r a y - b r o w n ; s l i g h t l y 
f o s s i l i f e r o u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
S h a l e : b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . • • • 
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L i m e s t o n e * c r y s t a l l i n e ; c o n t a i n s w h i t e , 
c a l e i t e l e n t i l s ; t h i n - b e d d e d ; 
f o s s i l i f e r o u s ; d a r k g r a y * I B 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . 2 9 
L i m e s t o n e ; c r y s t a l l i n e ; t h i n - b e d d e d ; 
v e r y f o s s i l i f e r o u s ; g r a y - b r o w n . . . 5 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r . . . 80 
L i m e s t o n e ; c r y s t a l l i n e ; t h i n - b e d d e d ; 
f o s s i l i f e r o u s ; b l a c k t o d a r k g r a y . . . . . . . . . 3 
S h a l e ; b l a c k , c a r b o n a c e o u s ; s l o p e - f o r m e r 9 
L i m e s t o n e ; t h i n - b e d d e d ; f o s s i l i f e r o u s ; 
g r a y — b r o w n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
l i m e s t o n e , s h a l y ; b l a c k , w e a t h e r s g r a y ; 
w e a t h e r s i n t o s m a l l , f l a t , s p l i n ­
t e r y f r a g m e n t s « . . . . * • * * « « . . * * * . . * • • • * . « . • • • • • « . « • 19 
L i m e s t o n e ; g r a y - b r o w n , w e a t h e r s b rown; 
v e r y f o s s i l i f e r o u s * • » # • * « * * • • # . « « « # . . . * . . . * * . * « « # 10 
Gove r e d s l o p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
L i m e s t o n e ; c r y s t a l l i n e ; v e r y f o s s i l ­
i f e r o u s ; d a r k brown t o p u r p l e , 
w e a t h e r * l i g h t brown t o b l u e -
g r a y ; w e a t h e r s i n t o a n g u l a r 
f r a g m e n t s • 16 
S h a l e ; c a r b o n a c e o u s ; b l a c k t o b l u e -
b l a c k ; w e a t h e r s i n t o f i n e , 
s p l i n t e r y f r a g m e n t s • • • . . . . . . # . . . . . . . . * . . . . « . . . . . . 105 
T o t a l B e a r R i v e r f o r m a t i o n . . . . . . * * . . . . 749 
UnconforMity* it m a j o r h i a t u s e x i s t s b e t w e e n t h e B e a r R i v e r 
f o r m a t i o n , o f e a r l y L a t e C r e t a c e o u s a g e , and t h e o v e r l y i n g E v a n s t o n 
f o r m a t i o n , of l a t e s t C r e t a c e o u s ( B a n i a n ) and P a i e o c e n e a g e ( s e e 
f i g u r e 2 ) . T h i s i n t e r v a l r e p r e s e n t s an a b s e n c e of s t r a t a n o r t h o f 
E v a n s t o n , w h i c h , t o t h e e a s t a f ew m i l e s i n c e n t r a l U i n t a Coun ty , 
m e a s u r e s a p p r o x i m a t e l y 1 4 , 0 0 0 f e e t * F o u r f o r m a t i o n s h a v e b e e n 
mapped i n t h i s i n t e r v a l i n a d j a c e n t a i -eas t o t h e e a s t and n o r t h . 
D e s c r i p t i o n s and t h i c k n e s s e s a r e t a k e n from V e a t c h ( 1 9 0 ? ) , B u r g e r 
( 1 9 5 5 ) , and Nixon ( 1 9 5 5 ) . 
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Figure 2 .. View northward from Wyoming ":"Ghway 89 at the southern boundary of 
the area, showing Evanston for-nation resting on Bear River beds . 
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A d a v i l l e f o r m a t i o n y e l l o w , g r a y , and b l a c k c a r b o n a c e o u s 
c l a y , i r r e g u l a r l y bedded brown and y e l l o w s a n d s t o n e , w i t h 
numerous c o a l b e d s ; u p p e r Montanan and l o w e r D a n i a n a g e ; 
4 , 0 0 0 t o 5 , 0 0 0 f e e t t h i c k . 
M i l l i a r d f o r m a t i o n g r a y t o b l a c k s a n d y s h a l e s , s h a l y s a n d ­
s t o n e , and s e v e r a l d i s c o n t i n u o u s w h i t e s a n d s t o n e l e n s e s ; 
u p p e r C o l o r a d o a n and l o w e r Montanan a g e ; 5 , 5 0 0 t o 6 , 0 0 0 
f e e t t h i c k . 
F r o n t i e r f o r m a t i o n s a n d s t o n e s , s i l t s t o n e s , and c o n g l o m e r a t i c 
s a n d s t o n e s i n t e r b e d d e d w i t h b l a c k , g r a y , and y e l l o w s a a l e s 
and m u d s t o n e s , w i t h m i n o r amounts of b e n t o n i t e and p o r c e l -
l a n i t e n e a r t h e b a s e ; two main c o a l z o n e s ; C o l o r a d o a n a g e ; 
2 , 0 0 0 f e e t t h i c k * 
Aspen f o r m a t i o n d a r k c o l o r e d s a n d y s h a l e s and l i g h t c o l o r e d 
p o r c e l l a n i t e b e d s , composed c h i e f l y o f a l t e r e d v o l c a n i c 
t u f f ; Cenomanian a g e ( l o w e r C o l o r a d o a n ) ; 1 ,800 f e e t t h i c k . 
Co lo radoan -Mbn tanan b o u n d a r y p r o b l e m . The p l a c e m e n t of t h e Coloradoan-
Montanan b o u n d a r y i n t h e s t r a t a o f s o u t h w e s t e r n Wyoming i s a m a t t e r of d i s ­
p u t e . A c c o r d i n g t o B u r g e r ( 1955 )? 
"The b o u n d a r y l i e s somewhere b e t w e e n t h e m i d d l e of t h e 
M i l l i a r d f o r m a t i o n and t h e m i d d l e of t h e o v e r l y i n g Ada­
v i l l e f o r m a t i o n . The b a s e of t h e Montanan i s p l a c e d a t 
t h e f i r s t a p p e a r a n c e o f D e s m o s c a p h i t e s b a s s l e r i . b u t 
t h e s e h a v e n o t b e e n r e p o r t e d i n s o u t h w e s t e r n Wyoming. 1* 
V e a t c h (1907 ) r e p o r t e d b a s a l N i o b r a r a , o r u p p e r B e n t o n ( u p p e r 
C o l o r a d o ) f o s s i l s i n t h e M i l l i a r d f o r m a t i o n , 3 , 8 0 0 f e e t above t h e b a s e . 
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He a s s i g n e d t h e l o w e r 3 , 9 0 0 f e e t of t h e M i l l i a r d t o t h e C o l o r a d o a n , 
and t h e u p p e r 3 , 0 0 0 f e e t t o t h e Montanan . 
Cobban and R e e s i d e (1952 ) found N i o b r a r a f o s s i l s n e a r t h e 
t o p o f t h e M i l l i a r d f o r m a t i o n and i n t h e l o w e s t f ew h u n d r e d f e e t 
o f t h e A d a v i l l e f o r m a t i o n * 
G a n g e r ( 1 9 5 2 ) s t u d i e d t h e m i c r o f o s s i l s o f t h e H i l l i a r d f o r ­
m a t i o n , and d r e w t h e f o l l o w i n g c o n c l u s i o n s 
"The l o w e r 9 5 0 ( ? ) f e e t i s B e n t o n . The m i d d l e 3 5 0 ( ? ) 
f e e t i s N i o b r a r a * The u p p e r 2 , 8 6 2 f e e t i s d e f i n i t e l y 
M o n t a n a n . " 
S i n c e n e i t h e r o f t h e i n v o l v e d u n i t s a r e p r e s e n t i n t h i s a r e a , 
t h e w r i t e r c a n make no a d d i t i o n s t o t h e b o u n d a r y prob lem* 
T e r t i a r y s y s t e m 
E v a n s t o n f o r m a t i o n * The E v a n s t o n f o r m a t i o n was named b y 
V e a t c h ( 1 9 0 7 ) f rom e x p o s u r e s a l o n g t h e e a s t s i d e of t h e B e a r 
R i v e r v a l l e y , a b o u t two m i l e s n o r t h o f E v a n s t o n , Wyoming* 
E v a n s t o n b e d s c o n s i s t of y e l l o w , g r a y , and b l a c k c l a y s t o n e , 
s i l t s t o n e , and s h a l e , and brown and w h i t e s a n d s t o n e and c o n g l o ­
m e r a t e , w i t h a b u n d a n t o r g a n i c m a t e r i a l * D i s c o n t i n u o u s c o a l seams 
a r e c h a r a c t e r i s t i c o f t h e f o r m a t i o n * One c o a l b e d i s e x p o s e d 
f o r a s h o r t d i s t a n c e n o r t h o f E v a n s t o n , b u t i s a b s e n t i n e x p o s ­
u r e s n o r t h o f S h e l l Hollow* The c o a l seams a r e d i r t y , l o w g r a d e 
b i t u m i n o u s • 
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Abundance o f c l a y and c a r b o n a c e o u s m a t e r i a l s i n t h e E v a n s t o n 
f o r m a t i o n h a s r e s u l t e d i n s l u m p i n g a l o n g o u t c r o p s . I n d i v i d u a l 
b e d s a r e c h a r a c t e r i s t i c a l l y l e n t i c u l a r and d i s c o n t i n u o u s . No b e d s 
were c o n t i n u o u s enough t o s e r v e a s r e f e r e n c e h o r i z o n s . 
E v a n s t o n e x p o s u r e s h a v e b e e n mapped t h r o u g h o u t t h e F o s s i l 
B a s i n . O u t s i d e t h i s a r e a , t h e E v a n s t o n f o r m a t i o n i s n o t r e p r e ­
s e n t e d . E v a n s t o n s t r a t a r e p r e s e n t a l o c a l b a s i n o f d e p o s i t i o n , 
o f m o d e r a t e d e p t h . 
B u r g e r ( 1 9 5 5 ) s u g g e s t s t h a t t h e E v a n s t o n f o r m a t i o n may b e 
e q u i v a l e n t t o t h e u p p e r p o r t i o n o f t h e N o r t h Horn f o r m a t i o n , 
t h e l o w e r p o r t i o n of t h e F l a g s t a f f f o r m a t i o n , and p o s s i b l y t h e 
C u r r a n t Creek f o r m a t i o n o f t h e w e s t e r n U i n t a M o u n t a i n s , U t a h . 
The E v a n s t o n f o r m a t i o n r e s t s unconformable* upon t h e B e a r 
R i v e r f o r m a t i o n n o r t h o f E v a n s t o n , Wyoming. I n t h e S a g e and 
Kemmerer, Wyoming, a r e a t h e E v a n s t o n r e s t s u n c o n f o r m a b l y upon 
t h e A d a v i l l e and o l d e r f o r m a t i o n s ( T r a c y and O r i e l , 1 9 5 9 ) . 
A p r o b l e m e x i s t s r e g a r d i n g t h e a g e o f t h e E v a n s t o n f o r m a t i o n . 
A c c o r d i n g t o T r a c y and O r i e l ( 1959 )? 
" V e r t e b r a t e r e m a i n s found b y t h e w r i t e r 265 
f e e t above t h e b a s e of t h e u n i t i n t h e s e c t i o n 
a l o n g t h e s o u t h e r n b o u n d a r y o f t h e Kemmerer 
Q u a d r a n g l e i n c l u d e a p a r t o f t h e j a w o f a 
T r i c e r a t e p s c f . T . f l a b e l l a t u s Marsh , i n d i ­
c a t i n g p r o b a b l y L a n c e , o r l a t e s t C r e t a c e o u s 9 
a g e (G. E . L e w i s , w r i t t e n c o m m u n i c a t i o n , 1 9 5 8 ) . 
A v e r t e b r a t e f a u n a found by C. L* Gaz in 250 
t o 300 f e e t b e l o w t h e t o p of t h e u n i t i n t h e 
n o r t h w e s t c o r n e r o f S e c . 1 4 , T . 2 1 N . , R. 117 W., 
i n c l u d e s P l e s i a d a p i s c f . P . f o d i n a t u s J e p s e n , 
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Phenacodus s p . , and o t h e r g e n e r a i n d i c a t i v e of 
T i f f a n i a n o r e a r l y l a t e P a l e o c e n e age ( G a z i n , 1 9 5 6 a , 
p . 7 0 8 ) . P l a n t r e m a i n s f rom t h e t o p and b o t t o m 
o f t h e f o r m a t i o n a r e i n a c c o r d w i t h t h e s e d e ­
t e r m i n a t i o n s (R . IV. Brown, w r i t t e n communica­
t i o n , 1 9 5 5 , 1958) and i n d i c a t e t h a t t h e C r e t a ­
c e o u s - P a l e o c e n e b o u n d a r y may l i e w i t h i n t h e 
u p p e r f i n e r - g r a i n e d p a r t o f t h e f o r m a t i o n . " 
M c r o p a l e o n t o l o g i c a l s t u d i e s o f t h e E v a n s t o n f o r m a t i o n l e d 
B a r r e t t ( 1 9 5 3 ) t o t h e c o n c l u s i o n t h a t t h e E v a n s t o n i s e n t i r e l y 
P a l e o c e n e . B a r r e t t f u r t h e r c o n c l u d e s t h a t t h e C r e t a c e o u s - T e r t i a r y 
b o u n d a r y i s i n c l u d e d i n t h e m a j o r h i a t u s b e t w e e n t h e E v a n s t o n and 
B e a r R i v e r f o r m a t i o n s . These c o n c l u s i o n s a r e n o t i n a c c o r d w i t h 
t h o s e o f T r a c y and O r i e l ( 1 9 5 9 ) * 
T h i s w r i t e r m e a s u r e d 1 ,330 f e e t o f E v a n s t o n s t r a t a n e a r 
S h e l l Ho l low . B a r r e t t m e a s u r e d 732 f e e t o f E v a n s t o n a p p r o x i m a t e l y 
o n e - h a l f m i l e s o u t h o f t h i s w r i t e r ' s m e a s u r e d s e c t i o n . B a r r e t t 
i n d i c a t e d a s m a l l p a r t of t h e b a s a l E v a n s t o n s t r a t a was u n e x p o s e d . 
The a d d i t i o n a l s t r a t a a s s i g n e d t o t h e E v a n s t o n b y t h e w r i t e r we re 
mapped a s B e a r R i v e r f o r m a t i o n b y B a r r e t t . T h e r e i s d o u b t a b o u t 
t h e e x a c t p o s i t i o n o f t h e c o n t a c t , d u e t o a l l u v i a l c o v e r . 
The l o w e r 315 f e e t o f t h e w r i t e r ' s m e a s u r e d E v a n s t o n f o r ­
m a t i o n may a c t u a l l y b e B e a r R i v e r s t r a t a . These b e d s a r e l i m e ­
s t o n e s , l i g h t g r a y t o brown and r e d - b r o w n , m a s s i v e t o s u g a r y 
t e x t u r e d . No f o s s i l s were found i n t h e s e l i m e s t o n e s . The b e d s 
i n q u e s t i o n c o n t r a s t w i t h t h e u p p e r l i m e s t o n e s o f t h e known B e a r 
R i v e r f o r m a t i o n i n c o l o r , t e x t u r e , and f o s s i l c o n t e n t . No b r e a k 
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i s found b e t w e e n t h e b a s e o f t h e b e d s i n q u e s t i o n and t h e t o p o f 
t h e known E v a n s t o n f o r m a t i o n * S e d i m e n t a t i o n a p p e a r s t o have b e e n 
c o n t i n u o u s t h r o u g h o u t t h e s e q u e n c e * 
The above f e a t u r e s have l e d t h e w r i t e r t o a r b i t r a r i l y p l a c e 
t h e B e a r R i v e r - E v a n s t o n c o n t a c t b e l o w t h e l i m e s t o n e s i n q u e s t i o n * 
The w r i t e r ' s m e a s u r e d t h i c k n e s s o f t h e E v a n s t o n f o r m a t i o n 
( 1 , 3 3 0 f e e t ) i s i n c l o s e a g r e e m e n t w i t h t h o s e r e p o r t e d b y V e a t c h 
( a b s e n t t o 1 ,600 f e e t ) and T r a c y and O r i e l ( 1 , 2 0 0 f e e t ) . 
I n v i e w o f t h e above e v i d e n c e , t h e w r i t e r i s i n c l i n e d t o 
a g r e e w i t h t h e p r o p o s a l t h a t t h e C r e t a c e o u s - T e r t i a r y b o u n d a r y 
l i e s w i t h i n t h e E v a n s t o n f o r m a t i o n , p r o b a b l y b e l o w t h e s e c t i o n 
c o v e r e d i n B a r r e t t ' s s t u d y * T h i s r e l a t i o n s h i p , h o w e v e r , i s c o n ­
j e c t u r a l due t o l a c k o f a c c u r a t e d a t i n g o f t h e l o w e r p o r t i o n o f 
t h e E v a n s t o n i n t h i s v i c i n i t y * 
The E v a n s t o n f o r m a t i o n r e s t s u n c o n f o r m a b l y on t h e B e a r R i v e r 
f o r m a t i o n i n t h e v i c i n i t y of S h e l l Hollow* V a r i a t i o n s i n s t r i k e 
r a n g e f rom 30 t o 45 d e g r e e s b e t w e e n t h e two f o r m a t i o n s * Dips 
v a r y a s much a s 15 d e g r e e s * The l i t h o l o g i e s of t h e two f o r m a ­
t i o n s i n t h i s a r e a a r e v e r y d i s s i m i l a r * B e a r R i v e r l i t h o l o g y 
i s e a s i l y r e c o g n i z e d , c o n s i s t i n g of d a r k g r a y t o b l a c k , c a r b o n ­
a c e o u s , h i g h l y f o s s i l i f e r o u s s h a l e s and l i m e s t o n e s * The o v e r ­
l y i n g E v a n s t o n s t r a t a a r e composed o f l i g h t g r a y t o w h i t e , b rown, 
and y e l l o w s a n d s t o n e s , c a l c a r e o u s s a n d s t o n e s , and l i m e s t o n e s , 
i n t e r b e d d e d w i t h v a r i - c o l o r e d c l a y s * 
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B a r r e t t ( 1953 ) d e s c r i b e s t h e d e p o s i t i o n a l e n v i r o n m e n t o f t h e 
E v a n s t o n a s b e i n g a m o i s t and c o o l c l i m a t e , w i t h a b u n d a n t f r e s h ­
w a t e r 8 t r e a m s and p o n d s . 
The E v a n s t o n f o r m a t i o n i s u n c o n f o r m a b l y o v e r l a i n b y t h e 
Wasa tch f o r m a t i o n i n t h e r e p o r t a r e a ( s e e f i g u r e 3 ) . 
P l a n t r e m a i n s a r e a b u n d a n t i n t h e E v a n s t o n f o r m a t i o n , b u t 
s p e c i m e n s c o l l e c t e d were t o o p o o r l y p r e s e r v e d t o b e i d e n t i f i e d 
by t h e w r i t e r . 
The f o l l o w i n g s e c t i o n was m e a s u r e d a b o u t £ m i l e e a s t o f t h e 
j u n c t i o n o f Wyoming Highway 89 and t h e un improved r o a d t r a v e r s i n g 
t h e e a s t s i d e o f t h e B e a r R i v e r v a l l e y n o r t h o f Almy S t a t i o n , i n 
s e c t i o n 1 1 , T . 16 N . , R. 120 W.s 
Wasatch f o r m a t i o n 
E v a n s t o n f o r m a t i o n 
Covered s l o p e ; y e l l o w - b r o w n , p i n k , and 
g r a y c l a y s t o n e f l o a t . • • • • • • • • » . « • • • 
S i l t s t o n e ; t h i n - b e d d e d ; l i g h t g r a y , 
w i t h p r o m i n e n t i r o n s t a i n s ; 
w e a t h e r s i n t o s h a r p , a n g u l a r 
f r a g m e n t s • • • • • • • • • • • • • • • • • • • 
C l a y s t o n e , s h a l y ; t h i n l e n s e s o f 
l i g h t g r a y s a n d s t o n e ; s l i g h t l y 
c a r b o n a c e o u s j d a r k g r a y t o 
g r a y - b r o w n , w e a t h e r s l i g h t 
g r a y ; s l o p e f o r m e r . . . . . . • . » • • • . • • • • • . • • . . 
S i l t s t o n e ; t h i n - b e d d e d ; d a r k brown 
t o r e d - b r o w n , w e a t h e r s p u r p l e , 
maroon , t o r u s t c o l o r , w i t h 
p r o n o u n c e d i r o n o x i d e s t a i n s ; 
w e a t h e r s i n t o s m a l l , a n g u l a r 
f r a g m e n t s . • • • • 
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S a n d s t o n e , medium g r a i n e d ; t h i n -
bedded t o p l a t y ; s l i g h t c r o s s -
b e d d i n g ; f o s s i l p l a n t m a t e r i a l ; 
brown t o y e l l o w - b r o w n , s a l t -
a n d - p e p p e r a p p e a r a n c e • 1 1 
S i l t s t o n e ; s l i g h t l y c a r b o n a c e o u s ; 
d a r k g r a y t o maroon; s l o p e -
f o r m e r • • • 37 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n -
b e d d e d ; y e l l o w - o r a n g e , 
w e a t h e r s maroon t o r u s t . . . . . . • 4 
C o a l ; h i g h p r o p o r t i o n o f s i l t and 
c l a y ( v e r y d i r t y ) ; c o n t a i n s 
t h i n , y e l l o w m i n e r a l i z e d bands 
( a p p e a r a n c e o f some u r a n i u m 
m i n e r a l ) ; s l o p e - f o r m e r 29 
S a n d s t o n e , s i l t y ; f i n e - g r a i n e d ; t h i n -
b e d d e d ; d a r k brown and r e d - b r o w n 
t o y e l l o w - b r o w n ; w e a t h e r s a d e e p 
r u s t t o maroon c o l o r • « » • • • • • • * 3 
S a n d s t o n e , s i l t y ; f i n e - g r a i n e d ; t h i n -
b e d d e d t o p l a t y ; l i g h t g r a y t o 
l i g h t brown • • • • • 3 
C l a y s t o n e , s i l t y ; s l i g h t l y c a r b o n ­
a c e o u s ; d a r k g r a y , w e a t h e r s 
l i g h t g r a y ; s l o p e - f o r m e r . • • « • • • • . . . • • • • • • . • • . . « . . 5 
S i l t s t o n e ; v e r y d a r k g r a y - b r o w n ; 
i r o n s t a i n e d s u r f a c e s , d a r k 
r u s t t o maroon and p u r p l e 2 
C l a y s t o n e and s i l t s t o n e ; d a r k g r a y ; 
w e a t h e r s l i g h t g r a y ; s l o p e - f o r m e r • • 35 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i c k - b e d d e d ; 
y e l l o w - b r o w n ; w e a t h e r s o r a n g e -
r u s t t o maroon and p u r p l e . • • • * • • 4 
C l a y s t o n e and s i l t s t o n e ; d a r k g r a y , 
w e a t h e r s l i g h t g r a y ; s l o p e - f o r m e r . • • • • 28 
S h a l e , s i l t y ; t h i n - b e d d e d ; b l a c k , 
w e a t h e r s b l u e - g r a y 3 
C o a l , s h a l y , s i l t y ( p o o r g r a d e ) ; 
forms b l a c k and g r a y m o t t l e d s l o p e 28 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
w e a t h e r s i n t o l a r g e , a n g u l a r f r a g ­
m e n t s ; d a r k r u s t - r e d t o maroon , 
w e a t h e r s maroon t o p u r p l e , h i g h l y 
s t a i n e d w i t h i r o n o x i d e • • » • • • • • • 2 
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2 7 
C l a y s t o n e ; g r a y - b r o w n ; w e a t h e r s l i g h t 
g r a y t o w h i t e ; s l o p e - f o r m e r 28 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
w e a t h e r s i n t o l a r g e , a n g u l a r 
f r a g m e n t s ; d a r k r u s t - r e d t o 
maroon , w e a t h e r s maroon t o p u r ­
p l e , h i g h l y s t a i n e d w i t h i r o n o x i d e 4 
C l a y s t o n e ; d a r k g r a y , w e a t h e r s l i g h t 
g r a y t o w h i t e ; s l o p e - f o r m e r . 38 
Covered s l o p e . • » • • • • « . . . . . . . . 82 
S a n d s t o n e ; v e r y f i n e - g r a i n e d , m a s s i v e ; 
t h i n - b e d d e d ; c a l c a r e o u s ; l i g h t g r a y . . . . . . . . . 1 
Covered s l o p e . • * *•* 1 
S a n d s t o n e ; v e r y f i n e - g r a i n e d , m a s s i v e ; 
t h i n - b e d d e d ; c a l c a r e o u s ; l i g h t g r a y . . . . . 6 
Covered s l o p e . • • • • • • • • • • • • • • • • • • • • • • • . • • « • • • • « 20 
C o n g l o m e r a t e ; t h i n - b e d d e d ; q u a r t z i t e 
and c h e r t p e b b l e s J i n c h t o 1 i n c h 
i n d i a m e t e r , s l i g h t l y r o u n d e d t o 
s u b - a n g u l a r ; p o o r l y c e m e n t e d ; 
g r a y - b r o w n t o ye l lows-brown, w i t h 
i r o n o x i d e s t a i n s . . * « . « . « • . . • « • • « * « « . « • . . . • • « • • « * 17 
S a n d s t o n e ; m e d i u m - g r a i n e d , m a s s i v e ; 
t h i c k - b e d d e d ; l i g h t g r a y t o w h i t e , 
w i t h p r o m i n e n t y e l l o w t o y e l l o w -
g r e e n i r o n o x i d e s t a i n s . * * . • • « • • • • « 8 
S a n d s t o n e ; c o a r s e - g r a i n e d ; l a m i n a t e d ; 
p i n k t o brown • • 2 
Covered s l o p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
C o n g l o m e r a t e ; t h i n - b e d d e d ; q u a r t z i t e 
p e b b l e s 1 i n c h t o 3 i n c h e s i n 
d i a m e t e r , s l i g h t l y r o u n d e d ; 
p o o r l y c e m e n t e d ; brown t o r e d -
brown* • • • • • • • • • • • . . • • • * • • • • 10 
C l a y s t o n e ; g r a y ; s l o p e - f o r m e r . • * . * • 23 
C o n g l o m e r a t e ; t h i n - b e d d e d ; q u a r t z i t e 
p e b b l e s £ i n c h t o 1 i n c h i n 
d i a m e t e r ; d a r k b rown, w i t h i r o n 
o x i d e s t a i n s . • • • * 13 
S a n d s t o n e ; f i n e - g r a i n e d ; l i g h t g r a y 
t o w h i t e , w i t h i r o n o x i d e s t a i n s ; 
s l o p e - f o r m e r * * • • • • • * • • 5 
S a n d s t o n e ; c o a r s e - g r a i n e d ; s l i g h t l y 
c o n g l o m e r a t i c ; y e l l o w - b r o w n t o 
r e d - b r o w n ; s l o p e - f o r m e r * . . . . « • • * • • • • * . • • . • • • • • • • • 14 
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Covered s l o p e ; s a n d s t o n e and c l a y s t o n e 
f l o a t . 30 
C l a y s t o n e and s a n d s t o n e ; l i g h t g r a y 
t o w h i t e ; s l o p e - f o r m e r . • • • • 53 
Covered s l o p e . • • • • • • * 89 
Q u a t e r n a r y a l l u v i u m • 119 
Covered s l o p e • • 1 1 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
y e l l o w - b r o w n t o g r a y - b r o w n , w i t h 
b a n d s o f i r o n o x i d e s t a i n s ; s a l t -
a n d - p e p p e r a p p e a r a n c e . » 5 
S a n d s t o n e ; f i n e - g r a i n e d ; s u g a r y t e x ­
t u r e d ; t h i c k - b e d d e d ; l i g h t g r a y , 
w i t h y e l l o w b a n d s ; becomes more 
y e l l o w t o y e l l o w - b r o w n , w i t h 
l i g h t g r a y b a n d s , n e a r t h e t o p . . . 16 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i c k - b e d d e d ; 
s u g a r y t e x t u r e ; l i g h t g r a y t o w h i t e . . . . . . . . . . . . . . 5 
S a n d s t o n e ; m e d i u m - g r a i n e d ; t h i n - b e d d e d ; 
g r a y , s a l t - a n d - p e p p e r a p p e a r a n c e , 
w e a t h e r s y e l l o w - b r o w n , w i t h g r a y 
and y e l l o w - b r o w n b a n d s . • • • • • • • • • • • • • 2 
C l a y s t o n e , s a n d y ; g r a y ; s l o p e - f o r m e r 3 
S a n d s t o n e ; m e d i u m - g r a i n e d ; t h i n - b e d d e d ; 
l i g h t brown t o y e l l o w - b r o w n • 2 
Covered s l o p e • • * 22 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
l i g h t g r a y t o w h i t e 14 
Covered s l o p e • • • * . • • • • • • • • • « • • 19 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
l i g h t brown w i t h d a r k brown b a n d s . • • 3 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
s l i g h t l y c a l c a r e o u s ; l i g h t g r a y , 
w i t h i r o n o x i d e s t a i n s • • 10 
S a n d s t o n e ; m e d i u m - g r a i n e d ; t h i n - b e d d e d ; 
g r a y - b r o w n 3 3 
S a n d s t o n e ; f i n e - g r a i n e d ; t h i n - b e d d e d ; 
c a l c a r e o u s , w i t h c a l c i t e b a n d s ; 
brown t o g r a y - b r o w n 7 
l i m e s t o n e , s a n d y ; c r y s t a l l i n e , m a s s i v e ; 
t h i n - b e d d e d ; brown t o r e d - b r o w n ; 
w e a t h e r s i n t o l a r g e , rounded f r a g m e n t s . . . . . . . . . . . 17 
L i m e s t o n e ; s u g a r y t e x t u r e ; t h i n - b e d d e d ; 
l i g h t g r a y , w i t h i r o n o x i d e s t a i n s • • • • 43 
L i m e s t o n e ; c r y s t a l l i n e ; b rown; f r a c ­
t u r e s i n t o c o n c h o i d a l , r o u n d e d 
f r a g m e n t s . . • • 2 
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L i m e s t o n e ; c r y s t a l l i n e ; t h i n - b e d d e d ; 
d a r k g r a y , w e a t h e r s l i g h t g r a y . 5 1 
L i m e s t o n e , s h a l y ; s u g a r y t e x t u r e ; 
l i g h t g r a y 8 
L i m e s t o n e ; s u g a r y t e x t u r e ; t h i n -
b e d d e d ; g r a y t o l i g h t g r a y . 18 
17 
152 
l i m e s t o n e , s h a l y ; g r a n u l a r ; g r a y 
Covered s l o p e 
T o t a l E v a n s t o n f o r m a t i o n 1 ,330 
Wasa tch f o r m a t i o n . Hayden ( 1 8 6 9 ) f i r s t s u g g e s t e d t h e name 
"Wasa tch g r o u p " f o r t h e s e q u e n c e o f c o a r s e e l a s t i c s , o f Eocene 
a g e , i n t h e s o u t h w e s t e r n Wyoming - n o r t h e a s t e r n Utah r e g i o n . His 
t y p e l o c a l i t y was n o t c l e a r l y d e f i n e d , i n c l u d i n g t h e a r e a f rom 
E v a n s t o n , Wyoming wes tward i n t o Echo Canyon, U t a h . The name i s 
t h o u g h t t o h a v e b e e n d e r i v e d f rom Wasatch S t a t i o n , s o u t h w e s t of 
E v a n s t o n , Wyoming. 
V e a t c h ( 1 9 0 7 ) s u b d i v i d e d t h e g r o u p i n t o t h r e e members : 
e x p o s u r e s e a s t o f t h e o l d town of Almy, Wyoming. 
The Almy f o r m a t i o n c o n s t i t u t e d t h e b a s a l member 
o f t h e g r o u p . 
Fowkes f o r m a t i o n named f rom t h e l i g h t g r a y t o w h i t e 
t u f f a c e o u s and f r e s h w a t e r l i m e s t o n e d e p o s i t s n e a r 
Fowkes r a n c h , n o r t h o f E v a n s t o n . T h i s u n i t r e p r e ­
s e n t s a r eworked d e p o s i t o f v o l c a n i c a s h . 
Kn igh t f o r m a t i o n named f rom e x p o s u r e s of r e d , p i n k , 
Almy f o r m a t i o n - named f rom t h e c o a r s e , c o n g l o m e r a t e 
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F i g u r e 3 . View e a s t w a r d from Almy, showing Wasatch f o r m a t i o n ( V e a t c h ' s "Almy f o r m a t i o n " ) 
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y e l l o w , and g r a y s a n d s t o n e s , c o n g l o m e r a t e s , s i l t -
s t o n e s , and m u d s t o n e s , i n t h e v i c i n i t y o f t h e o l d 
K n i g h t S t a t i o n , on t h e Union P a c i f i c S h o r t L i n e 
R a i l r o a d , s o u t h e a s t o f E v a n s t o n . 
T r a c y and O r i e l ( 1 9 5 9 ) , and Gaz in ( 1 9 5 9 ) , h a v e n o t e d t h a t 
f r e s h - w a t e r g a s t r o p o d s from t h e Fowkes f o r m a t i o n a r e o f m i d d l e 
t o l a t e Eocene a g e . They f u r t h e r p o i n t e d o u t t h a t t h e Fowkes 
f o r m a t i o n i s t h e r e f o r e y o u n g e r t h a n , and s t r a t i g r a p h i c a l l y h i g h e r 
t h a n , t h e Kn igh t f o r m a t i o n . 
I n v i e w of t h e above i n f o r m a t i o n , E a r d l e y ( 1 9 5 9 ) p o i n t s o u t s 
"Wi th t h e r e c o g n i t i o n t h a t t h e Fowkes does n o t 
o c c u p y a l a y e r e d p o s i t i o n b e t w e e n t h e K n i g h t and 
Aliiiy t h e r e l a t i o n of t h e K n i g h t and Almy becomes 
a p r o b l e m . I n t h o s e l o c a l i t i e s where V e a t c h shows 
K n i g h t r e s t i n g d i r e c t l y on t h e Almy, t h e w r i t e r 
( E a r d l e y ) h a s found i t i m p o s s i b l e t o d e t e c t any r e a l 
b r e a k . Not b e i n g i m p e l l e d t o f i n d a b r e a k now t h a t 
no s e p a r a t i n g Fowkes i s b e l i e v e d t o e x i s t , i t a p p e a r s 
t h a t t h e Almy i s s i m p l y a b a s a l u n i t o f t h e K n i g h t 
and of n o r e a l s t r a t i g r a p h i c s i g n i f i c a n c e . No means 
h a s b e e n found b y t h e w r i t e r ( E a r d l e y ) o f r e c o g n i z i n g 
t h e Almy o u t s i d e o f i t s t y p e l o c a l i t y j u s t n o r t h of 
E v a n s t o n • " 
V e a t c h ( 1 9 0 7 ) d e s c r i b e d t h e Almy f o r m a t i o n a s t h i c k , c l i f f -
fo rming beds of c o a r s e c o n g l o m e r a t e ( b o u l d e r s u p t o one f o o t i n 
d i a m e t e r ) and i n t e r b e d d e d s i l t s t o n e and c l a y s t o n e . The c o a r s e ­
n e s s and brown c o l o r o f t h e Almy d i s t i n g u i s h e d i t f rom t h e Wasatch 
f o r m a t i o n . 
The c o a r s e c o n g l o m e r a t e b e d s , c a l l e d Almy b y V e a t c h , were 
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t r a c e d n o r t h w a r d from I v a n s t o n 2 t o 3 m i l e s b y t h e w r i t e r . The 
c o n g l o m e r a t e s t h i n n o r t h w a r d t o a " k n i f e e d g e " t h i c k n e s s , a p p r o x i ­
m a t e l y 1 m i l e s o u t h o f S h e l l Hol low ( s e e f i g u r e !+)• The c o n g l o m e r ­
a t e s were a b s e n t n o r t h o f t h i s v i c i n i t y . Wasa tch b e d s i n t e r f i n g e r 
w i t h t h e c o n g l o m e r a t e s . About \ m i l e n o r t h o f Almy S t a t i o n , r e d 
muds tones of t h e Wasatch r e s t d i r e c t l y on t h e E v a n s t o n , and t h e 
c o n g l o m e r a t e s o v e r l i e t h e r e d m u d s t o n e s . 
The w r i t e r b e l i e v e s t h a t t h e s t r a t a d e f i n e d a s "Almy* ( V e a t c h ) 
n o r t h o f E v a n s t o n a r e m e r e l y a l o c a l , c o a r s e f a e i e s o f t h e K n i g h t 
f o r m a t i o n . T h e r e f o r e , t h e Almy would n o t b e c o n s i d e r e d a v a l i d 
f o r m a t i o n name. The w r i t e r a g r e e s w i t h t h e s u g g e s t i o n s of E a r d l e y 
and T r a c y and O r i e l t h a t t h e u s e o f t h e n&sae Almy b e d i s c o n t i n u e d . 
The w r i t e r f u r t h e r s u g g e s t s t h a t t h e e r o g e n i c d e p o s i t s p r e ­
v i o u s l y r e f e r r e d t o as Almy and K n i g h t f o r m a t i o n s ( a b o v e ) , be 
c o n s i d e r e d c o l l e c t i v e l y and t e r m e d t h e Wasa tch f o r m a t i o n . The 
name " W a s a t c h " h a s p r i o r i t y o v e r " K n i g h t " . 
The Wasatch f o r m a t i o n c o n s i s t s o f g r a y , r e d , and y e l l o w , 
c o a r s e s a n d s t o n e s and c o n g l o m e r a t e s , w i t h i n t e r b e d d e d , v a r i - c o l o r e d 
s i l t s t o n e s and m u d s t o n e s . S e v e r a l t h i n , l i g h t c o l o r e d , f r e s h ­
w a t e r l i m e s t o n e s o c c u r n e a r t h e t o p o f t h e s e q u e n c e • The s a n d ­
s t o n e s and c o n g l o m e r a t e s form p r o m i n e n t l e d g e s . Wea the red s u r ­
f a c e s a r e o f t e n c o v e r e d w i t h t w i s t e d and o d d - s h a p e d h o l e s , of 
a l l s i z e s , g i v i n g t h e r o c k s t h e a p p e a r a n c e of a v o l c a n i c s c o r i a . 
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The w r i t e r c o l l e c t e d two s p e c i m e n s of f i s h s c a l e s a p p r o x i ­
m a t e l y 50 f e e t b e l o w t h e t o p of t h e Wasa t ch , a b o u t 1 m i l e e a s t 
o f S h e l l Ho l low. F o s s i l i z e d wood was found i n Wasa tch f l o a t 
t h r o u g h o u t t h e a r e a . The w r i t e r found n o o t h e r f o s s i l m a t e r i a l s 
i n t h e Wasatch f o r m a t i o n . 
The Wasatch f o r m a t i o n i s of e a r l y Eocene a g e . V e r t e b r a t e 
f o s s i l s f rom V e a t c h « s " K n i g h t f o r m a t i o n " have b e e n a s s i g n e d t o 
t h e I y s i t e zone o f t h e W&satch s t a g e ( l o w e r E o c e n e ) b y G r a n g e r 
( 1 9 1 4 ) and Gaz in ( 1 9 5 2 ) . 
V e a t c h ' s "Almy f o r m a t i o n " was a s s i g n e d a l a t e P a l e o c e n e age 
by Gaz in ( 1 9 4 2 , 1 9 5 9 ) , f rom v e r t e b r a t e r ema ins c o l l e c t e d n e a r 
La B a r g e , Wyoming. T r a c y and O r i e l ( 1 9 5 9 ) b e l i e v e t h a t t h e b e d s 
r e f e r r e d t o a s "Almy" i n t h e Kemmerer, Wyoming, v i c i n i t y a r e 
more a p p r o p r i a t e l y i n c l u d e d i n t h e E v a n s t o n f o r m a t i o n . The w r i t e r 
b e l i e v e s t h a t o u t c r o p s f o r m e r l y mapped as "Almy" i n t h e E v a n s t o n 
a r e a a r e more p r o p e r l y a s s i g n e d t o t h e Wasa tch f o r m a t i o n ( s e e 
Page 3 2 ) . No f o s s i l s have b e e n found i n t h e t y p e s e c t i o n o f t h e 
"Almy f o r m a t i o n " t o c l a r i f y r e l a t i o n s i n t h a t a r e a . 
B u r g e r ( 1 9 5 5 ) d e s c r i b e d t h e Wasatch s t r a t a a s h a v i n g b e e n 
d e p o s i t e d on a m a t u r e e r o s i o n s ! s u r f a c e , w i t h r e l i e f u p t o 500 
f e e t . T h i s f e a t u r e i s n o t w e l l e x p r e s s e d i n t h e E v a n s t o n v i c i n i t y . 
The Wasatch b a s a l u n c o n f o r m i t y r e p r e s e n t s a m a j o r h i a t u s • 
Wasatch b e d s r e s t u n c o n f o r m a b l y upon r o c k s f rom e a r l y C r e t a c e o u s 
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t h r o u g h P a l e o c e n e a g e , i n t h e a r e a n o r t h o f E v a n s t o n . 
T h i c k , c o a r s e e l a s t i c s i n t h e Wasatch f o r m a t i o n r e p r e s e n t 
a n o r o g e n i c d e p o s i t . S o u r c e a r e a s a r e c o n s i d e r e d t o h a v e b e e n 
t o t h e w e s t , i n t h e v i c i n i t y of t h e Wasatch Mounta ins o f Utah 
( B u r g e r , 1955? E a r d l e y , 1 9 5 9 ) . These t h i c k e l a s t i c s b l a n k e t l a r g e 
a r e a s o f s o u t h w e s t Wyoming and U t a h , c o n c e a l i n g u n d e r l y i n g s t r u c ­
t u r e s and l i t h o l o g i e s . Maximum r e p o r t e d t h i c k n e s s of Wasa tch 
s t r a t a i s a b o u t 3 , 5 0 0 f e e t . Wasa tch t h i c k n e s s n o r t h o f E v a n s t o n 
r a n g e s f rom 250 f e e t t o a p p r o x i m a t e l y 600 f e e t . 
The Wasatch f o r m a t i o n c o n s i s t s of r e d , b rown , y e l l o w , and 
g r a y c l a y s t o n e , s i l t s t o n e , s a n d s t o n e , and c o n g l o m e r a t e , w i t h a 
few t h i n , f r e s h - w a t e r l i m e s t o n e b e d s n e a r t h e t o p of t h e s e q u e n c e . 
Wasa tch b e d s i n t e r f i n g e r w i t h t h e Green R i v e r and B r i d g e r 
f o r m a t i o n s t o t h e e a s t . 
Use o f t h e t e r m s "Wasa t ch g r o u p " a n d , i n p a r t i c u l a r , " K n i g h t 
f o r m a t i o n " , h a s s p r e a d t h r o u g h o u t s o u t h w e s t e r n Wyoming and U t a h . 
T r a c y and O r i e l ( 1 9 5 9 ) f e e l t h a t t h e w i d e s p r e a d u s a g e of t h e s e 
names i s b a s e d on somewhat d o u b t f u l c o r r e l a t i o n s i n many i n s t a n c e s . 
B r i d g e r ( ? ) f o r m a t i o n . E x p o s u r e s of g r e e n - g r a y t o g r a y , 
h i g h l y a l t e r e d , v o l c a n i c a s h were found o v e r l y i n g t h e Wasatch 
f o r m a t i o n i n two l o c a l i t i e s n o r t h o f E v a n s t o n . T h i s s e q u e n c e 
i s h e r e t e n t a t i v e l y r e f e r r e d t o t h e B r i d g e r f o r m a t i o n on t h e 
b a s i s of l i t h o l o g y and s t r a t i g r a p h i c p o s i t i o n . No f o s s i l s were 
l' 
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found w i t h wh ich t o make a d e f i n i t e c o r r e l a t i o n . One e x p o s u r e o f 
B r i d g e r ( ? ) was mapped a p p r o x i m a t e l y 2 m i l e s s o u t h of t h e Upper 
N a r r o w s , on t h e e a s t b e n c h of t h e B e a r R i v e r v a l l e y . The s e c o n d 
e x p o s u r e was mapped i n t h e s o u t h w e s t e r n c o m e r o f t h e r e p o r t a r e a , 
w e s t o f Almy S t a t i o n . 
The B r i d g e r ( ? ) f o r m a t i o n , n o r t h o f E v a n s t o n , i s a h i g t i l y 
decomposed c l a y s t o n e s l o p e - f o r m e r . The c l a y s t o n e i s n o t i c e a b l y 
b e n t o n i t i c • Abundant h o r n b l e n d e , b i o t i t e , and b a s i c f e l d s p a r 
g r a i n s i n t h e c l a y s t o n e s t r o n g l y s u g g e s t a v o l c a n i c o r i g i n . 
B r i d g e r ( ? ) b e d s r e s t i n f a u l t c o n t a c t w i t h t h e G a n n e t t 
f o r m a t i o n s o u t h o f t h e Upper Narrows ( s e e f i g u r e 5 ) . The c o n ­
t a c t , o r f a u l t t r a c e , i s e x p r e s s e d i n t h e t o p o g r a p h y by a n a r r o w , 
s h a l l o w t r o u g h . 
V e a t c h ( 1 9 0 7 ) d e f i n e d t h e B r i d g e r f o r m a t i o n a s : 
.composed l a r g e l y o f v o l c a n i c a s h , i n p l a c e s 
h a v i n g a marked g r e e n i s h c a s t , and c o n t a i n i n g p e r ­
s i s t e n t w h i t e c a l c a r e o u s b a n d s , f i l l e d w i t h f r e s h ­
w a t e r s h e l l s t h a t a r e i d e n t i c a l i n a p p e a r a n c e w i t h 
t h o s e found i n t h e Green R i v e r and u p p e r Wasa tch 
b e d s . * 1 
The w r i t e r v i s i t e d t h e t y p e s e c t i o n o f t h e B r i d g e r f o r m a t i o n , 
s o u t h e a s t o f F o r t B r i d g e r , l o o m i n g , f o r t h e p u r p o s e o f s t u d y i n g 
t h e l i t h o l o g y and c o l l e c t i n g p e t r o g r a p h i c s a m p l e s . He found t h e 
l o w e r f ew h u n d r e d f e e t o f t h e t y p e B r i d g e r l i t h o l o g i c a l l y i d e n t i ­
c a l w i t h t h e B r i d g e r ( ? ) s t r a t a n o r t h of E v a n s t o n . 
Samples c o l l e c t e d f rom t h e B r i d g e r t y p e s e c t i o n and f rom t h e 
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View n o r t h e a s t w a r d from j u s t s o u t h of t h e Upper N a r r o w s , showing B r i d g e r ( ? ) 
f o r m a t i o n i n f a u l t c o n t a c t w i t h t h e G a n n e t t g r o u p . Note t o p o g r a p h i c t r o u g h 
which marks t h e f a u l t t r a c e . 
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B r i d g e r ( ? ) e x p o s u r e s n o r t h of E v a n s t o n were compared m i c r o s c o p i ­
c a l l y . Samples were t o o u n c o n s o l i d a t e d t o p r e p a r e t h i n s e c t i o n s , 
and were s t u d i e d i n t h e c r u s h e d s t a t e . Spec imens f rom b o t h l o ­
c a l i t i e s c o n t a i n e d a b u n d a n t q u a r t z , c a l c i t e , and b i o t i t e . P l a g i o -
c l a s e , h o r n b l e n d e , and m a g n e t i t e were p r e s e n t i n l e s s e r q u a n t i t y 
i n s a m p l e s f rom b o t h a r e a s . The most a b u n d a n t , and d i s t i n g u i s h i n g , 
c o n s t i t u e n t of a l l s a m p l e s s t u d i e d was an o l i v e g r e e n c l a y m i n e r a l , 
which t h e w r i t e r was u n a b l e t o i d e n t i f y . T h i s c l a y m i n e r a l i s 
p r e s e n t i n t a b u l a r and p l a t y c r y s t a l s and s t r u c t u r e l e s s m a s s e s . 
The m i n e r a l i s s l i g h t l y p l e o c h r o i c , h a s h i g h b i r e f r i n g e n c e , and 
i n a f ew c r y s t a l s d i s p l a y s w e l l d e v e l o p e d c l e a v a g e i n one d i r e c t i o n . 
P e t r o g r a p h i c e v i d e n c e , combined w i t h s t r a t i g r a p h i c p o s i t i o n 
and l i t h o l o g y , s u g g e s t a v e r y l i k e l y c o r r e l a t i o n o f t h e g r e e n 
v o l c a n i c a s h d e p o s i t s n o r t h of E v a n s t o n w i t h t h e t y p e B r i d g e r 
f o r m a t i o n . 
V e a t c h ( 1 9 0 7 ) a s s i g n e d t h e B r i d g e r f o r m a t i o n t o t h e m i d d l e 
Eocene ( B r i d g e r i a n s t a g e ) on t h e b a s i s of f r e s h - w a t e r m o l l u s k s 
c o l l e c t e d f rom t h e f o r m a t i o n . 
V e a t c h r e p o r t e d 1 , 2 0 0 t o 1 ,800 f e e t o f B r i d g e r f o r m a t i o n 
a t t h e t y p e l o c a l i t y . 
The f o l l o w i n g s e c t i o n was measu red a p p r o x i m a t e l y 2 m i l e s 
s o u t h of t h e Upper N a r r o w s , i n s e c t i o n 9 , T . 17 N . , R. 120 W.: 
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Fowkes f o r m a t i o n 
B r i d g e r ( ? ) f o r m a t i o n F e e t 
C l a y s t o n e ; b e n t o n i t i c ; t u r q u o i s e t o 
o l i v e g r e e n , p i n k , and g r a y ; f l o a t 
c o v e r e d w i t h s m a l l , b l a c k s i l i c e o u s 
g r a i n s , 1 t o 2 mm. i n d i a m e t e r ; 
s l o p e — f o r m e r « . • * « . . • . . * . . . • « • • • . • • • • • • • • • • • • « • • • • 206 
Covered s l o p e ; l i g h t g r a y c l a y s t o n e f l o a t . . . . . . . . . . . . . 65 
C l a y s t o n e ; b e n t o n i t i c ; p i n k , maroon , and 
l i g h t g r a y t o g r a y - g r e e n ; s l o p e -
f o r m e r * • • • • • • • • « • • • • • • • • • • • • * • • • • • « • • • • • • * • • • • • • • 20 
Covered s l o p e 5 1 
C l a y s t o n e ; b e n t o n i t i c ; l i g h t b rown, 
g r a y , g r e e n , and r e d ; s l o p e - f o r m e r . . . . • • • • 12 
T o t a l B r i d g e r ( ? ) f o r m a t i o n 354 
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FOWKES FORMATION 
Type l o c a l i t y 
The Fowkes f o r m a t i o n was named by V e a t c h ( 1 9 0 ? ) f rom e x p o s u r e s n e a r 
Fowkes Ranch i n t h e SE£ o f s e c t i o n 3 2 , T . 17 N«, R. 120 W. ( a p p r o x i m a t e l y 
9 m i l e s n o r t h of E v a n s t o n , Wyoming). V e a t c h i n t e r p r e t e d t h e Fowkes f o r ­
m a t i o n a s o v e r l y i n g t h e t h i c k c o n g l o m e r a t e s e q u e n c e , which h e named "Almy 
f o r m a t i o n " , and u n d e r l y i n g t h e Wasatch f o r m a t i o n . T h i s i n t e r p r e t a t i o n 
has s i n c e b e e n p r o v e n e r r o n e o u s ( T r a c y & O r i e l , 1 9 5 9 ) . The Fowkes i s now 
known t o b e s t r a t i g r a p h i c a l l y h i g h e r t h a n t h e Wasa tch f o r m a t i o n . 
Age 
The Fowkes f o r m a t i o n i s of l a t e Eocene a g e . Dwight T a y l o r i d e n t i f i e d 
f r e s h - w a t e r g a s t r o p o d s f rom t h e t y p e l o c a l i t y o f t h e Fowkes and f rom e x ­
p o s u r e s n e a r S a g e , Wyoming, a s l a t e Eocene o r p o s s i b l y e a r l i e s t O l i g o c e n e 
( T r a c y & O r i e l , 1 9 5 9 ) . A c c o r d i n g t o „ a z i n ( 1 9 5 9 ) : 
" F r e s h - w a t e r s n a i l s c o l l e c t e d b y t h e w r i t e r 
( G a z i n ) i n 1953 f rom t h e t y p e l o c a l i t y of t h e 
Fowkes were d e t e r m i n e d by R e e s i d e a s Eocene i n 
a g e . These t o g e t h e r w i t h s a m p l e s from o t h e r l o c a l ­
i t i e s mapped by V e a t c h a s Fowkes , were d e t e r m i n e d 
b y Dwight T a y l o r a s B i o m p h a l a r i a pseudoammonia , a 
form r e p o r t e d t o b e a b u n d a n t i n B r i d g e r i a n m i d d l e 
Eocene and known from s e v e r a l U i n t a n o c c u r r a n e e s 
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O l i g o c e n e age p o s s i b i l i t y i s a l s o s u g g e s t e d by 
h im from a B e a v e r D i v i d e o c c u r r e n c e ; howeve r , 
t h e age r e l a t i o n s h i p s t h e r e a r e n o t e n t i r e l y 
c l e a r ( G a z i n ) , s o t h a t f rom t h e e v i d e n c e o f t h i s 
l o c a l i t y a l o n e t h e O l i g o c e n e p o s s i b i l i t y may b e 
u n c e r t a i n . " 
Fowkes e x p o s u r e s h a v e b e e n r e p o r t e d f rom t h e E v a n s t o n v i c i n i t y n o r t h ­
ward t o t h e c e n t r a l p o r t i o n o f F o s s i l B a s i n i n a b e l t a p p r o x i m a t e l y 40 
m i l e s w i d e . 
The Fowkes f o r m a t i o n r e s t s c o n f o r m a b l y upon t h e B r i d g e r ( ? ) f o r m a t i o n . 
The c o n t a c t be tween t h e B r i d g e r ( ? ) and Fowkes f o r m a t i o n s i s n o t s h a r p . 
D e p o s i t i o n a p p e a r s t o have b e e n c o n t i n u o u s f rom t h e B r i d g e r ( ? ) f o r m a t i o n 
t h r o u g h t h e Fowkes f o r m a t i o n . The c o n t a c t , t h e r e f o r e , i s a r b i t r a r i l y 
d rawn . The B r i d g e r ( ? ) i s c h a r a c t e r i s t i c a l l y an o l i v e g r e e n c o l o r , w h e r e a s 
t h e Fowkes i s t y p i c a l l y l i g h t g r a y t o w h i t e . C o l o r d i f f e r e n c e i s t h e o n l y 
c r i t e r i o n a v a i l a b l e f o r e s t a b l i s h i n g t h e a r b i t r a r y c o n t a c t . Where B r i d g e r 
( ? ) i s a b s e n t , t h e Fowkes r e s t s u n c o n f o r m a b l y upon t h e Wasatch f o r m a t i o n . 
The Fowkes f o r m a t i o n o c c u p i e s t h e h i g h e s t s t r a t i g r a p h i c p o s i t i o n i n t h e 
a r e a of t h i s r e p o r t . 
E a r d l e y (1959) p o i n t s o u t t h e f a c t t h a t Fowkes e x p o s u r e s a r e c l o s e l y 
a s s o c i a t e d w i t h a m a j o r zone o f n o r m a l f a u l t i n g i n s o u t h w e s t e r n Wyoming 
and a d j a c e n t p a r t s of U t a h ; 
"Most of t h e f a u l t s c u t t h e Fowkes , b u t t h e 
c o n f i n e m e n t of t h e Fowkes v o l c a n i c o u t wash t o t h e 
b e l t o f f a u l t i n g i n d i c a t e s t h a t a main d r a i n a g e 
way had b e e n e s t a b l i s h e d b e f o r e Fowkes d e p o s i t i o n , 
and t h e r e f o r e , t h a t d e f o r m a t i o n a l o n g t h e zone had 
o c c u r r e d b e f o r e Fowkes t i m e . The d e f o r m a t i o n m i g h t 
w e l l h a v e b e e n a s s o c i a t e d w i t h s a l t i n t r u s i o n , 
s o l u t i o n , and c o l l a p s e , a l o n g w i t h f a u l t i n g . I t 
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seems p o s s i b l e , t h e r e f o r e , t h a t t h e m a j o r f a u l t s 
had b e e n e s t a b l i s h e d b e f o r e Fowkes t i m e , and t h a t 
movement c o n t i n u e d on them a f t e r w a r d . " 
The Fowkes f o r m a t i o n c o n s i s t s o f l i g h t g r a y t o w h i t e t u f f a c e o u s 
m a t e r i a l , w i t h i n t e r b e d d e d t h i n l a y e r s of f r e s h w a t e r l i m e s t o n e , and l o c a l , 
t h i n l e n s e s o f c o n g l o m e r a t e . 
F r e s h w a t e r g a s t r o p o d s were c o l l e c t e d b y t h e w r i t e r f rom s e v e n l o c a l ­
i t i e s i n t h e a r e a n o r t h of E v a n s t o n . I d e n t i f i c a t i o n s were made b y t h e 
w r i t e r . 
C o l l e c t i o n t a k e n f rom t h e SE £ o f s e c t i o n 2 8 , T . 18 I . , R. 120 W.s 
P h y s a c f • P . l o n g i u s c u l a Meek & Hayden 
P h y s a p l e r o m a t i s Whi te 
P h y s a s p . 
C o l l e c t i o n t a k e n f rom t h e NE £ o f s e c t i o n 1 , T . 16 N«, R. 121 W.: 
V i v i p a r u s t r o c h i f o r a l i s (Meek & Hayden) 
G y r a u l u s a e q u a l i s Whi t e 
C o l l e c t i o n t a k e n f rom t h e SE £ of s e c t i o n 3 3 , T . 17 N . , R. 120 W.: 
Gyraulus , a.equa^.ie ( W h i t e ) 
C a r i n u l o r b i a u t a h e n s i s La Rocque 
P l a n o r b i s s p e c t a b i l i s Whi t e 
C o l l e c t i o n f rom t h e HW £ MB £ o f s e c t i o n 2 1 , T . 18 N . , R. 120 W.s 
Phys& c f . P . l o n ^ i u s c u l a Meek & Hayden 
P h y s a c f . P . r hombo idea Meek k Hayden 
P h y s a p l e r o m a t i s , W h i t e 
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J 3 S M b r i d g e r e n s i s Meek 
C o l l e c t i o n f rom t h e SW £ SE £ o f s e c t i o n 3 3 , T . 17 N . , R. 120 W.J 
G y r a u l u s a e g u a l i s ( W h i t e ) 
G y r a u l u s m i l i t a r i s , ( W h i t e ) 
V i v i p a r u s t r o c h i f o r m i s (Meek & Hayden) 
V i v i p a r u s p a l u d i n a e f o r m i s ( H a l l ) 
V i v i p a r u s s p . 
C a r i n u l o r b i s u t a h e n s i s La Rocque 
H o j o s p i r a c f . H. l e i d y i (Meek) 
D i s c u s c f . 1 . r a l s t o n e n s i s ( C o c k e r e l l ) 
C o l l e c t i o n f rom t h e NW £ SW £ o f s e c t i o n 3 0 , T . 18 N . , R. 120 W.s 
V i v i p a r u s t r o c h i f o r m i s (Meek & Hayden) 
V i v i p a r u s p a l u d i n a e f o r m i s ( H a l l ) 
C o l l e c t i o n f rom t h e SW £ o f s e c t i o n 3 6 , T . 16 N . , R. 1 2 1 W.s 
G y r a u l u s f e t a l i s ( W h i t e ) 
• F X a n o r b i s s p e c t a b i ^ l s ( W h i t e ) 
C a r i n u l o r b i s u t a h e n s i s La Rocque 
V i v i p a r u s t r o e h i f o i m i s (Meek k Hayden) 
H o l o s p i r a , c f . H. l e i d y i (Meek) 
The above f o s s i l a s s e m b l a g e s have b e e n r e p o r t e d f rom t h e l a t e Eocene 
s t r a t a of c e n t r a l Utah (Xa Rocque , I 9 6 0 ) . 
P e t r o g r a p h y 
The w r i t e r made p e t r o g r a p h i c c o m p a r i s o n s of s a m p l e s of Fowkes f o r m a t i o n 
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f rom t h e E v a n s t o n v i c i n i t y , and Norwood f o r m a t i o n f rom n o r t h e a s t e r n U t a h , 
i n an e f f o r t t o c l a r i f y r e l a t i o n s b e t w e e n t h e s e two s i m i l a r d e p o s i t s . 
S u g g e s t e d c o r r e l a t i o n o f t h e Fowkes and Norwood by E a r d l e y ( 1 9 5 9 ) l e d t© 
t h e p e t r o g r a p h i c s t u d y . 
E l e v e n t h i n s e c t i o n s were p r e p a r e d f rom s p e c i m e n s c o l l e c t e d f rom b o t h 
Fowkes and Norwood e x p o s u r e s . T h i n s e c t i o n s c o u l d n o t b e p r e p a r e d f rom 
s e v e r a l s a m p l e s c o l l e c t e d , d u e t o l a c k of c o n s o l i d a t i o n . These u n c o n ­
s o l i d a t e d s a m p l e s were s t u d i e d i n a c r u s h e d s t a t e . 
T a b u l a t e d o b s e r v a t i o n s f rom t h e p e t r o g r a p h i c a n a l y s i s f o l l o w s . Min­
e r a l p e r c e n t a g e s a r e e s t i m a t e s of t h e w r i t e r . 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n i n t h e mouth o f S p r i n g s 
Canyons NW £ SW £ , s e c t i o n 3 3 , T* 17 N . , R. 120 W., a p p r o x i m a t e l y 60 
f e e t above t h e b a s e of t h e f o r m a t i o n . Hand s p e c i m e n l i g h t g r a y t o 
v e r y l i g h t g r a y , f i n e g r a i n e d , g r a n u l a r t e x t u r e . Dark m i n e r a l s a r e 
a b u n d a n t , g i v i n g a s a l t - a n d - p e p p e r a p p e a r a n c e . 
M i n e r a l s : 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 2 0 $ 
q u a r t z 20% 
p l a g i o c l a s e 13% 
A c c e s s o r y 
h o r n b l e n d e 3% 
b i o t i t e 1% 
m a g n e t i t e 1% 
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S e c o n d a r y A l t e r a t i o n 
s e r i c i t e 1 $ 
h e m a t i t e 0 , 5 $ 
l i a o n i t e 0 , 5 $ 
I n t r o d u c e d 
e a l e i t e 4 0 $ 
T e x t u r e I 
P y r o c l a s t i c ; a p h a n i t i c ; g r a i n s e q u i d i m e n s i o n a l , l e s s t h a n 1 
mm* i n d i a m e t e r ; g r a i n s e u h e d r a l t o s u b h e d r a l ; no o r i e n t a t i o n 
S p e c i a l f e a t u r e s i 
G l a s s i s c h i e f l y i n t h e fo rm of s h a r d s . F e l d s p a r and a a p h i -
b o l e c r y s t a l s a r e p r e d o m i n a n t l y e u h e d r a l * Q u a r t s g r a i n s a r e 
s u b r o u n d e d t o r o u n d e d . 
O b s e r v a t i o n s ; 
T h i s s amp le i s c l a s s i f i e d a s a c r y s t a l t u f f , h a v i n g a r h y o -
d a c i t e c o m p o s i t i o n * M i x t u r e o f g l a s s s h a r d s , e u h e d r a l c r y s ­
t a l s , and rounded q u a r t s g r a i n s i n d i c a t e s t h a t t h i s sediment-
o r i g i n a t e d a s a n a s h f a l l i n a r e g i o n u n d e r g o i n g f l u v i a l and 
l a e u s t r i . : - : . i m e n t a t i o n * O a i o i t e c e m e n t , l e n t i c u l a r c r e s s -
l a m i n a t i o n , and f r e s h w a t e r g a s t r o p o d s i n t h e bed s u p p o r t 
t h e c o n c e p t • 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n i n t h e mouth of 
S p r i n g s Canyons MW £ SW £ , s e c t i o n 3 3 , T* 17 N*, R. 120 W., a p ­
p r o x i m a t e l y 90 f e e t above t h e b a s e of t h e f o r m a t i o n . Hand 
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s p e c i m e n g r a y t o l i g h t b l u e - g r a y , t h e b l u e t i n t b e i n g v e r y p r o n o u n c e d 
G r a n u l a r t e x t u r e , w i t h g r a i n s £ t o | mm, i n d i a m e t e r . Abundant d a r k 
m i n e r a l s and s c a t t e r e d d a r k g r a y t o p u r p l e q u a r t z i t e p e b b l e s g i v e a 
s a l t - a n d - p e p p e r a p p e a r a n c e • 
Sample s t u d i e d i n t h e c r u s h e d s t a t e . 
M i n e r a l s . 
v o l c a n i c g l a s s ( s h a r d s ) 
q u a r t z 
p l a g i o c l a s e 
h o r n b l e n d e 
b i o t i t e 
m a g n e t i t e 
h e m a t i t e 
l i m o n i t e 
c a l c i t e 
s e r i c i t e 
I n d e x of r e f r a c t i o n of t h e g l a s s : 
b e t w e e n 1 . 5 1 and 1 .52 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n a p p r o x i m a t e l y 1 m i l e 
n o r t h o f C h r i s t e n s e n Ho l low, on t h e e a s t - f a c i n g s l o p e o f Whi tney 
Canyon: NE £ NE £ , s e c t i o n 2 9 , T . 17 N . , R. 120 W., a b o u t 150 f e e t 
above t h e b a s e o f t h e f o r m a t i o n . Very f i n e g r a i n e d , somewhat g r a n ­
u l a r t e x t u r e . Abundant d a r k m i n e r a l s and s m a l l g r a i n s o f d a r k g r a y 
t o p u r p l e q u a r t z i t e g i v e a s a l t - a n d - p e p p e r a p p e a r a n c e . (Crushed 
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s a m p l e ) . 
M i n e r a l s I 
v o l c a n i c g l a s s ( s h a r d s ) 
q u a r t z 
p l a g i o c l a s e 
h o r n b l e n d e 
m a g n e t i t e 
h e m a t i t e 
l i m o n i t e 
c a l c i t e 
c l a y m i n e r a l s 
I n d e x of r e f r a c t i o n o f t h e g l a s s ; 
b e t w e e n 1 . 5 1 and 1 .52 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n a p p r o x i m a t e l y 1 m i l e 
n o r t h o f C h r i s t e n s e n Hol low, on t h e e a s t - f a c i n g s l o p e o f Whi tney Can­
yons NE | NE | , s e c t i o n 2 9 , T . 17 N . , R. 120 ¥ . , a p p r o x i m a t e l y 25 f e e t 
above t h e b a s e of t h e f o r m a t i o n . Hand s p e c i m e n v e r y l i g h t b l u e t o 
l i g h t b l u e g r a y . Very f i n e g r a i n e d , m a s s i v e t e x t u r e . S c a t t e r e d d a r k 
m i n e r a l s g i v e a s a l t - a n d - p e p p e r a p p e a r a n c e . N o t a b l e i s a o n e - h a l f 
i n c h band of rounded c l a y p e b b l e s , | t o 1 ram. i n d i a m e t e r . 
M i n e r a l s s 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 25$ 
q u a r t z 2 5 $ 
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p l a g i o e l a s e 5$ 
A c c e s s o r y 
h o r n b l e n d e 1% 
b i o t i t e a t 
m a g n e t i t e 0 . 5 $ 
S e c o n d a r y A l t e r a t i o n 
s e r i c i t e 10$ 
l i m o n i t e 0 . 5 $ 
I n t r o d u c e d 
c a l c i t e 33$ 
T e x t u r e s 
P y r o c l a s t i c ; a p h a n i t i c ; c r y s t a l s a n h e d r a l t o s u b h e d r s l ; 
g r a i n s l e s s t h a n 1 mm. i n d i a m e t e r ; no p r e f e r r e d o r i e n ­
t a t i o n . 
S p e c i a l f e a t u r e s : 
The g l a s s f r a g m e n t s a r e i n t h e fo rm of s h a r d s and pumice* 
S h a r d s a r e d e l i c a t e and u n b r o k e n . V e s i c l e s i n t h e pumice 
f r a g m e n t s a r e n o t a b l y e l o n g a t e d . 
O b s e r v a t i o n s : 
T h i s s p e c i m e n i s c l a s s i f i e d a s a c r y s t a l t u f f , h a v i n g a 
r h y o d a c i t e c o m p o s i t i o n . The p r i m a r y p r o c e s s o f d e p o s i t i o n 
r e p r e s e n t e d h e r e i s a v o l c a n i c a s h f a l l . D e l i c a t e , u n b r o k e n 
s h a r d s s u g g e s t l i t t l e o r no m e c h a n i c a l t r a n s p o r t a t i o n a f t e r 
o r i g i n a l d e p o s i t i o n . 
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Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n d u e w e s t o f Almy 
S t a t i o n . Taken a l o n g r o a d s i d e on t h e w e s t s i d e o f B e a r R i v e r V a l l e y , 
a p p r o x i m a t e l y £ m i l e s o u t h of t h e mapped a r e a , a b o u t 35 f e e t above 
t h e b a s e o f t h e f o r m a t i o n . Hand s p e c i m e n l i g h t b l u e - g r a y . Ve ry 
f i n e g r a i n e d , m a s s i v e t e x t u r e . Dark m i n e r a l s o c c u r i n c l u s t e r s . 
Sample s t u d i e d i n t h e c r u s h e d s t a t e . 
M i n e r a l s ? 
v o l c a n i c g l a s s ( s h a r d s ) 
p l a g i o e l a s e 
q u a r t z 
h o r n b l e n d e 
m a g n e t i t e 
h e m a t i t e 
l i m o n i t e 
c a l c i t e 
c l a y m i n e r a l s 
I n d e x o f r e f r a c t i o n o f t h e g l a s s : 
b e t w e e n 1 . 5 1 and 1 .52 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n due w e s t o f Almy 
S t a t i o n . Taken a l o n g r o a d s i d e on t h e wes t s i d e of B e a r R i v e r V a l l e y , 
a p p r o x i m a t e l y £ m i l e s o u t h o f t h e mapped a r e a , a b o u t 50 f e e t above 
t h e b a s e o f t h e f o r m a t i o n . Hand s p e c i m e n l i g h t b l u e - g r a y , w i t h 
s c a t t e r e d g r a i n s o f b i o t i t e and h o r n b l e n d e g i v i n g a s a l t - a n d - p e p p e r 
a p p e a r a n c e . Medium g r a i n e d , g r a n u l a r t e x t u r e . 
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M i n e r a l s : 
P r i m a r y E s s e n t i a l 
p l a g i o e l a s e 3 0 $ 
v o l c a n i c g l a s s 10$ 
q u a r t z 5% 
A c c e s s o r y 
h o r n b l e n d e 5$ 
m a g n e t i t e 3 $ 
b i o t i t e 1 $ 
c l a y m i n e r a l s 9% 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s 6% 
h e m a t i t e 0 . 5 $ 
l i m o n i t e 0 . 5 $ 
I n t r o d u c e d 
c a l c i t e 3 0 $ 
T e x t u r e s 
P y r o e l a e t i c ; h y p o c r y s t a l l i n e ; p h a n e r i t i c ( g r a i n s 1 t o 5 mm. 
i n d i a m e t e r ) ; c r y s t a l s a r e a n h e d r a l t o e u h e d r a l . 
S p e c i a l f e a t u r e s s 
G l a s s f r a g m e n t s a r e rounded t o s u b r o u n d e d . Most of t h e c r y s ­
t a l s d i s p l a y a l t e r a t i o n b o r d e r s . Mass ive c a l c i t e f i l l s v e i n s 
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O b s e r v a t i o n s s 
T h i s s p e c i m e n i s c l a s s i f i e d a s a t u f f a c e o u s s e d i m e n t . 
M e c h a n i c a l t r a n s p o r t a t i o n f o l l o w i n g t h e o r i g i n a l a s h f a l l i s i n ­
d i c a t e d b y t h e r o u n d n e s s o f t h e g l a s s f r a g m e n t s and dominan t a n -
h e d r a l and s u b h e d r a l form of t h e c r y s t a l s . W e a t h e r i n g o f t h e 
s a m p l e has a t t a i n e d a m o d e r a t e d e g r e e . Much o f t h e g l a s s i s 
d e v i t z i f i e d , and many o f t h e m i n e r a l s d i s p l a y a l t e r a t i o n b o r d e r s . 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n due w e s t of Almy 
S t a t i o n . Taken a l o n g r o a d s i d e on t h e w e s t s i d e of B e a r R i v e r V a l l e y , 
a p p r o x i m a t e l y £ m i l e s o u t h o f t h e mapped a r e a , a b o u t 75 f e e t above 
t h e b a s e of t h e f o r m a t i o n . Hand s p e c i m e n l i g h t g r a y t o g r a y . E x ­
t r e m e l y f i n e g r a i n e d , m a s s i v e t e x t u r e . G r a i n s o f d a r k g r a y t o p u r p l e 
q u a r t z i t e , $ t o 1 mm. i n d i a m e t e r , a r e s c a t t e r e d t h r o u g h o u t t h e s p e c i ­
men. Numerous s h e l l f r a g m e n t s a r e s c a t t e r e d t h r o u g h o u t t h e sample • 
S m a l l f r a c t u r e s , f i l l e d w i t h c h a l k - w h i t e c l a y , c u t a c r o s s g r a i n s and 
s h e l l f r a g m e n t s . 
M i n e r a l s ! 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 12% 
p l a g i o e l a s e 6% 
q u a r t z k% 
A c c e s s o r y 
c r i s t o b a l i t e 1% 
o r g a n i c m a t e r i a l 1% 
Sl
t  ,
 o   i   s sedi .
l. rt t    l ll  in-
       t   t a -
  r l     t   th
        is
a itr ,        .
    }i'o k i nn     l y'
           l
t l  t       t t 
          -
          
 ~    t ,   t  s -
. Ui'1ler US l  fr t  .r  tt  t t t  .ple. 
ll fr t r , fill  it  l -ll it  l , t r ss r i s  
ll fragment •• 








 t i l 
52 
m a g n e t i t e 0 . 5 $ 
c l a y m i n e r a l s 2 5 $ 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s 4 5 $ 
h e m a t i t e 0 . 2 5 $ 
l i m o n i t e 0 . 2 5 $ 
I n t r o d u c e d 
o p a l 5 $ 
T e x t u r e s 
P y r o c l a s t i c ; a p h a n i t i c ( g r a i n s e q u i d i m e n s i o n a l ) ; g l a s s and 
q u a r t z g r a i n s a r e a n g u l a r ; c r y s t a l s a r e s u b h e d r a l t o e u ­
h e d r a l ; no p r e f e r r e d o r i e n t a t i o n n o t e d . 
S p e c i a l f e a t u r e s s 
O r g a n i c m a t e r i a l I s p r e s e n t a s l o n g , c u r v e d f r a g m e n t s . T h i s 
m a t e r i a l e x h i b i t s wavy e x t i n c t i o n , f i b r o u s t e x t u r e , and 
p l e o c h r o i s m . N e a r l y a l l v e i n s and v e s i c l e s a r e f i l l e d w i t h 
o p a l and c r i s t o b a l i t e . Many of t h e g l a s s f r a g m e n t s e x h i b i t 
a l t e r a t i o n r ims o f c l a y m i n e r a l s . The c e n t r a l p o r t i o n s o f 
s e v e r a l g l a s s f r a g m e n t s a r e o p a l i z e d . S e v e r a l c r y s t a l s have 
b e e n c o m p l e t e l y a l t e r e d t o c l a y m i n e r a l s , r e t a i n i n g t h e 
o r i g i n a l c r y s t a l o u t l i n e . 
O b s e r v a t i o n s I 
T h i s s p e c i m e n i s c l a s s i f i e d a s a v i t r i c t u f f . M e c h a n i c a l 
t r a n s p o r t a t i o n a f t e r o r i g i n a l d e p o s i t i o n i s n o t a p p a r e n t . The 
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s a m p l e h a s u n d e r g o n e e x t e n s i v e w e a t h e r i n g . Most o f t h e v o l c a n i c 
g l a s s i s d e v i t r i f l e d and t h e m i n e r a l g r a i n s h a v e b e e n a l t e r e d 
t o c l a y s . 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n a p p r o x i m a t e l y 2 , 0 0 0 
f e e t n o r t h o f t h e mouth o f C h r i s t e n s e n Hol low: SW £ HE £ , s e c t i o n 
2 9 , T . 17 N . , R. 120 W., a b o u t 40 f e e t b e l o w t h e t o p of t h e f o r m a t i o n . 
Hand s p e c i m e n l i g h t g r a y t o g r a y . F i n e g r a i n e d , g r a n u l a r t e x t u r e . 
S m a l l , rounded p e b b l e s of c l a y d i s s e m i n a t e d t h r o u g h o u t t h e s a m p l e . 
S c a t t e r e d d a r k m i n e r a l s g i v e a s a l t - a n d - p e p p e r a p p e a r a n c e . Wea the red 
s u r f a c e i s v e r y rough and p i t t e d . Sample s t u d i e d i n t h e c r u s h e d s t a t e . 
M i n e r a l s : 
v o l c a n i c g l a s s ( s h a r d s ) 
q u a r t z 
p l a g i o e l a s e 
h o r n b l e n d e 
b i o t i t e 
h e m a t i t e 
l i m o n i t e 
c l a y m i n e r a l s 
c a l c i t e 
I n d e x of r e f r a c t i o n of t h e g l a s s : 
a p p r o x i m a t e l y 1 . 5 1 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n a p p r o x i m a t e l y 2 , 0 0 0 
f e e t n o r t h of t h e mouth of C h r i s t e n s e n Ho l low: SW £ NE i , s e c t i o n 2 9 , 
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T . 17 I»« R. 120 W., a b o u t 60 f e e t b e l o w t h e t o p o f t h e f o r m a t i o n . 
Hand s p e c i m e n l i g h t g r a y . E x t r e m e l y f i n e g r a i n e d t o m a s s i v e t e x t u r e . 
Numerous p e b b l e s of c l a y s c a t t e r e d t h r o u g h o u t t h e s a m p l e . 
M i n e r a l s i 
P r i m a r y E s s e n t i a l 
• v o l c a n i c g l a s s W% 
q u a r t s 1% 
A c c e s s o r y 
m a g n e t i t e 1% 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s 3% 
I n t r o d u c e d 
c a l c i t e 55% 
T e x t u r e : 
P y r o c l a s t i c ; a p h a n i t i c | h o l o h y a l i n e ; and v i t r o p h y r i c . 
S p e c i a l f e a t u r e s : 
The v o l c a n i c g l a s s c o n s i s t s p r i m a r i l y of d e l i c a t e s h a r d s . 
Few pumice f r a g m e n t s a r e p r e s e n t . The v o l c a n i c g l a s s and 
m i n e r a l c r y s t a l s a r e cemented t o g e t h e r w i t h c a l c i t e . The 
c a l c i t e o c c u r s a s m a s s i v e a g g r e g a t e s o f m i n u t e c r y s t a l s . 
O b s e r v a t i o n s : 
T h i s s p e c i m e n i s c l a s s i f i e d a s a v i t r i c t u f f . M e c h a n i c a l 
t r a n s p o r t a t i o n a f t e r t h e o r i g i n a l d e p o s i t i o n o f t h e a s h i s n o t 
a p p a r e n t • T h i s s a m p l e shows v e r y l i t t l e s i g n o f w e a t h e r i n g . 
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Sample t a k e n f rom t h e Fowkes f o r m a t i o n i n a r e a d o u t b e t w e e n 
S p r i n g s Canyon and C h r i s t e n s e n Hollows NE | MS | , s e c t i o n 3 2 , T . 17 
N . , R. 120 W., a b o u t 50 f e e t b e l o w t h e t o p o f t h e f o r m a t i o n . Hand 
s p e c i m e n g r a y t o g r a y b r o w n . Medium g r a i n e d , g r a n u l a r t e x t u r e . 
S c a t t e r e d h o r n b l e n d e and b i o t l t e g r a i n s g i v e a s a l t - a n d - p e p p e r a p p e a r ­
a n c e . Sample s t u d i e d i n t h e c r u s h e d s t a t e . 
M i n e r a l s s 
v o l c a n i c g l a s s ( a n g u l a r ) 
q u a r t z 
p l a g i o e l a s e 
h o r n b l e n d e 
b i o t i t e 
m a g n e t i t e 
h e m a t i t e 
l i m o n i t e 
c l a y m i n e r a l s 
c a l c i t e 
I n d e x of r e f r a c t i o n of t h e g l a s s s 
a p p r o x i m a t e l y 1 . 5 1 
Sample c o l l e c t e d f rom t h e Fowkes f o r m a t i o n a p p r o x i m a t e l y 1 ,000 
f e e t w e s t of t h e d i r t r o a d where i t c r o s s e s t h e h i l l t o p j u s t s o u t h 
o f S p r i n g s Canyons SW £ SE £ , s e c t i o n 3 2 , T . 17 N . , R. 120 W., a b o u t 
15 f e e t b e l o w t h e t o p o f t h e f o r m a t i o n . Hand s p e c i m e n g r a y t o g r a y 
brown l i m e s t o n e . V e r y f i n e g r a i n e d , m a s s i v e t e x t u r e . C l a y p e b b l e s 
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s c a t t e r e d t h r o u g h o u t t h e s a m p l e . F r a c t u r e s a r e f i l l e d w i t h o p a l . 
Sample s t u d i e d i n t h e c r u s h e d s t a t e . 
M i n e r a l s * 
c a l c i t e 
q u a r t z 
o p a l 
m a g n e t i t e 
h e m a t i t e 
l i m o n i t e 
No v o l c a n i c g l a s s i s p r e s e n t i n t h i s s a m p l e . T h i s r e p r e s e n t s 
a f r e s h w a t e r l i m e s t o n e bed w i t h i n t h e Fowkes f o r m a t i o n . 
P e t r o g r a p h y of Norwood t u f f 
Sample c o l l e c t e d f rom t h e Norwood t u f f a p p r o x i m a t e l y £ m i l e e a s t 
of Utah Highway 6 6 , a l o n g t h e r o a d which l e a d s u p Norwood Canyon, 
n e a r P o r t e r v i l l e , U t a h . Sample was t a k e n f rom t h e t o p o f t h e f o r m a t i o n . 
Hand s p e c i m e n l i g h t g r a y . Medium g r a i n e d , m a s s i v e t e x t u r e . Rounded 
c l a y p e b b l e s a r e s c a t t e r e d t h r o u g h o u t t h e s a m p l e . 
M i n e r a l s t 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 60$ 
p l a g i o e l a s e 3% 
o r t h o c l a s e 1% 
q u a r t z 1% 
ttor   o o o  t  n  o l.
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A c c e s s o r y 
b i o t i t e 1% 
m a g n e t i t e 1% 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s k% 
I n t r o d u c e d 
c a l c i t e 3 0 $ 
T e x t u r e ; 
P y r o c l a s t i c ; h o l o h y a l i n e ; and p u m i c e o u s . C r y s t a l s a r e 1 
t o 2 mm. i n d i a m e t e r , a r e s u b h e d r a l , and a r e e q u i d i m e n s i o n a l . 
S p e c i a l f e a t u r e s : 
The g l a s s f r a g m e n t s a r e p r i m a r i l y p u m i c e , w i t h e l o n g a t e d 
v e s i c l e s . Mass ive c a l c i t e f i l l s v e s i c l e s and f r a c t u r e s . 
No p r e f e r r e d o r i e n t a t i o n s o b s e r v e d . 
O b s e r v a t i o n s s 
T h i s s p e c i m e n i s c l a s s i f i e d a s a p u m i c e . M e c h a n i c a l t r a n s ­
p o r t a t i o n a f t e r t h e o r i g i n a l a s h f a l l i s n o t a p p a r e n t . Weath­
e r i n g h a s b e e n s l i g h t , w i t h v e r y l i t t l e d e v i t r i f i c a t i o n o f 
t h e v o l c a n i c g l a s s . 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y £ 
m i l e e a s t of Utah Highway 6 6 , a l o n g t h e r o a d which l e a d s u p N o r ­
wood Canyon, n e a r P o r t e r v i l l e , U t a h . Sample was t a k e n f rom a b o u t 
75 f e e t b e l o w t h e t o p o f t h e f o r m a t i o n . Hand s p e c i m e n l i g h t g r a y 
t o g r a y b r o w n . E x t r e m e l y f i n e g r a i n e d , m a s s i v e t e x t u r e . 
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M i n e r a l s : 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 2 5 $ 
q u a r t z 5 $ 
p l a g i o e l a s e 1 $ 
© r t h o c l a s e 1 $ 
A c c e s s o r y 
b i o t i t e 1 $ 
m a g n e t i t e 1 $ 
c l a y m i n e r a l s 3 0 $ 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s 15$ 
h e m a t i t e 0 . 5 $ 
l i m o n i t e 0 . 5 $ 
I n t r o d u c e d 
c a l c i t e 20$ 
T e x t u r e : 
P y r o c l a s t i c ; v i t r o p h y r i c ; and a p h a n i t i c . C r y s t a l s s u b h e d r a l 
t o a n h e d r a l . 
S p e c i a l f e a t u r e s : 
The v o l c a n i c g l a s s c o n s i s t s of s h a r d s and pumice ( a b o u t 80$ 
s h a r d s , 2 0 $ p u m i c e , o f t h e t o t a l g l a s s ) . The g l a s s f r a g ­
ments a r e d e l i c a t e and u n b r o k e n . C a l c i t e o c c u r s a s a f i n e 
g r a i n e d a g g r e g a t e c e m e n t , f i l l i n g f r a c t u r e s and v e s i c l e s . 
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O b s e r v a t i o n s s 
T h i s s p e c i m e n i s c l a s s i f i e d a s a v i t r i c t u f f , h a v i n g t h e 
c o m p o s i t i o n o f a q u a r t z l a t i t e . M e c h a n i c a l t r a n s p o r t a t i o n a f t e r 
t h e o r i g i n a l a s h f a l l i s n o t i n d i c a t e d . W e a t h e r i n g of t h i s s am­
p l e h a s b e e n e x t e n s i v e . 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y £ m i l e 
e a s t o f Utah Highway 6 6 , a l o n g t h e r o a d wh ich l e a d s u p Norwood Canyon, 
n e a r P o r t e r v i l l e , U t a h , Sample was t a k e n f rom a b o u t 150 f e e t b e l o w 
t h e t o p of t h e f o r m a t i o n . Hand s p e c i m e n l i g h t g r a y b r o w n . Conglom­
e r a t i c t e x t u r e . Ve ry f i n e g r a i n e d m a t r i x w i t h £ t o J i n c h d i a m e t e r 
p e b b l e s of d a r k g r a y t o p u r p l e q u a r t z i t e . Rounded c l a y p e b b l e s d i s ­
s e m i n a t e d t h r o u g h o u t t h e s p e c i m e n . A few, s c a t t e r e d b i o t i t e f l a k e s 
a r e v i s i b l e t o t h e naked e y e . Sample s t u d i e d i n t h e c r u s h e d s t a t e . 
M i n e r a l s : 
v o l c a n i c g l a s s 
q u a r t z 
p l a g i o e l a s e 
b i o t i t e 
m a g n e t i t e 
c l a y m i n e r a l s 
I n d e x o f r e f r a c t i o n o f t h e g l a s s : 
b e t w e e n 1 . 5 1 and 1 .52 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y £ m i l e 
w e s t of P e t e r s o n , U t a h , a l o n g l a r g e i r r i g a t i o n c a n a l . Specimen t a k e n 
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f rom t h e m i d d l e p o r t i o n o f t h e e x p o s u r e . Hand s p e c i m e n l i g h t g r a y 
t o g r a y . V e r y f i n e g r a i n e d , m a s s i v e t e x t u r e . Few s c a t t e r e d d a r k 
m i n e r a l s a r e b a r e l y v i s i b l e w i t h a hand l e n s . 
M i n e r a l s : 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 50$ 
q u a r t s 12% 
p l a f i o c l a s e 2% 
A c c e s s o r y 
b i o t i t e 1% 
m a g n e t i t e 1% 
c l a y m i n e r a l s 1 0 $ 
S e c o n d a r y A l t e r a t i o n 
h e m a t i t e 1% 
l i m o n i t e 1$ 
c l a y m i n e r a l s 22$ 
T e x t u r e : 
P y r o c l a s t i c ; v i t r o p h y r i c ; and a p h a n i t i c . C r y s t a l s a r e 
a n h e d r a l . 
S p e c i a l f e a t u r e s : 
The v o l c a n i c g l a s s i s w h o l l y c o m p r i s e d of s h a r d s . The 
m a j o r i t y of t h e c l a y m i n e r a l s a p p e a r t o b e t h e r e s u l t o f 
d e v i t r i f i c a t i o n o f t h e g l a s s , a l t h o u g h a s m a l l p o r t i o n 
a p p e a r s t o b e a r e s u l t of a l t e r a t i o n of f e l d s p a r s and 
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b i o t i t e . 
O b s e r v a t i o n s s 
T h i s s p e c i m e n i s c o n s i d e r e d a v i t r i c , o r w e l d e d , t u f f , 
h a v i n g a c o m p o s i t i o n o f a r h y o d a c i t e • M e c h a n i c a l t r a n s p o r t a t i o n 
a f t e r t h e o r i g i n a l a s h f a l l i s n o t a p p a r e n t . C o n s o l i d a t i o n i s 
due t o s i l i c i f i c a t i o n , o r " w e l d i n g " o f t h e g l a s s . E x t e n s i v e d e ­
v i t r i f i c a t i o n o f t h e v o l c a n i c g l a s s i s e v i d e n t . 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y £ m i l e 
w e s t o f P e t e r s o n , U t a h , a l o n g l a r g e i r r i g a t i o n c a n a l c u t . Spec imen 
t a k e n f rom t h e b a s e o f t h e e x p o s u r e . Hand s p e c i m e n v e r y l i g h t g r a y 
t o w h i t e . E x t r e m e l y f i n e g r a i n e d , m a s s i v e t e x t u r e . A v e r y few b i o ­
t i t e g r a i n s a r e v i s i b l e w i t h a hand l e n s . Sample i s v e r y b r i t t l e and 
b r e a k s i n t o c o n c h o i d a l f r a c t u r e s . 
M i n e r a l s : 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 
q u a r t z 1% 
A c c e s s o r y 
m a g n e t i t e 1% 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s 13% 
T e x t u r e : 
P y r o c l a s t i c ; h o l o h y a l i n e ; v i t r o p h y r i c ; and a p h a n i t i c 
t o  
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S p e c i a l f e a t u r e s ! 
S h a r d s a r e a b u n d a n t , c o m p r i s i n g o v e r o n e - h a l f o f t h e v o l c a n i c 
g l a s s . F r a c t u r e s a r e f i l l e d w i t h opaque c l a y m i n e r a l s . 
O b s e r v a t i o n s . 
T h i s s p e c i m e n i s c l a s s i f i e d as a v i t r i c t u f f . M e c h a n i c a l 
t r a n s p o r t a t i o n a f t e r t h e o r i g i n a l a s h f a l l i s n o t a p p a r e n t . The 
p u r i t y o f t h e a s h , a l o n g w i t h t h e e x t r e m e f i n e g r a i n e d t e x t u r e , 
s u g g e s t s p o s s i b l e e o l i a n s o r t i n g a t some d i s t a n c e f rom t h e p a r e n t 
magma. 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y 1 ,500 
f e e t n o r t h o f t h e j u n c t i o n of U. S* A l t e r n a t e Highway 189 and Utah 
Highway 196 n o r t h of P e o a , U t a h . Spec imen t a k e n f rom e x p o s u r e s on 
t h e e a s t s i d e o f t h e r o a d , f rom a d a r k c o l o r e d v o l c a n i c b e d o v e r l y i n g 
l i g h t g r a y t u f f s . Hand s p e c i m e n d a r k g r a y , m o t t l e d . Medium t o c o a r s e 
g r a i n e d , p r o p h y r i t i c t e x t u r e . Abundant p h e n o c r y s t s o f p l a g i o e l a s e , 
h o r n b l e n d e , and b i o t i t e , w i t h a s m a l l amount of q u a r t z . Sample 
s t u d i e d i n t h e c r u s h e d s t a t e * 
M i n e r a l s : 
p l a g i o e l a s e 
q u a r t z 
b i o t i t e 
h o r n b l e n d e 
v o l c a n i c g l a s s 
c l a y m i n e r a l s 
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c a l c i t e 
m a g n e t i t e 
h e m a t i t e 
l i m o n i t e 
I n d e x of refraction of t h e g l a s s . 
b e t w e e n 1 .52 and 1 .53 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y 1 ,500 
f e e t n o r t h o f t h e j u n c t i o n of U. S . A l t e r n a t e Highway 189 and Utah 
Highway 196 n o r t h of P e o a , U t a h . Specimen t a k e n f rom e x p o s u r e s on 
t h e e a s t s i d e of t h e r o a d , a b o u t 60 f e e t b e l o w t h e t o p of t h e t u f f ­
a c e o u s s t r a t a . Hand s p e c i m e n g r a y t o g r a y b r o w n . V e r y f i n e g r a i n e d , 
m a s s i v e t e x t u r e . Rounded c l a y p e b b l e s d i s s e m i n a t e d t h r o u g h o u t t h e 
s p e c i m e n . 
Mine r a l e : 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 3 5 $ 
p l a g i o e l a s e 5$ 
q u a r t z 4 $ 
A c c e s s o r y 
b i o t i t e 1 $ 
m a g n e t i t e 1 $ 
c l a y m i n e r a l s 1 5 $ 
S e c o n d a r y A l t e r a t i o n 
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I n t r o d u c e d 
c a l c i t e 2 0 $ 
T e x t u r e s 
P y r o c l a s t i c ; v i t r o p h y r i c ; and p o r p h y r i t i c . C r y s t a l s 
e u h e d r a l t o s u b h e d r a l . 
S p e c i a l f e a t u r e s s 
The v o l c a n i c g l a s s i s c o m p r i s e d o f a b o u t o n e - h a l f a n g u l a r 
f r a g m e n t s , t w o - f i f t h s s h a r d s , and o n e - t e n t h pumice f r a g ­
m e n t s . A l a r g e p o r t i o n of t h e g l a s s h a s b e e n d e v i t r i f i e d . 
F i n e g r a i n e d c a l c i t e f i l l s f r a c t u r e s , v e s i c l e s , and i n t e r ­
s t i c e s . 
O b s e r v a t i o n s s 
T h i s s p e c i m e n i s c l a s s i f i e d a s a v i t r i c t u f f . A few of 
t h e g r a i n s a r e w e l l r o u n d e d , s u g g e s t i n g some m e c h a n i c a l t r a n s ­
p o r t a t i o n a f t e r t h e o r i g i n a l a s h f a l l . The p o r p h y r i t i c t e x t u r e 
of t h i s s a m p l e , when compared t o t h e f i n e g r a i n e d t e x t u r e o f 
t h e t u f f s a m p l e s t o n o r t h and e a s t , s u g g e s t s t h a t t h i s s p e c i m e n 
may have b e e n d e p o s i t e d c l o s e r t o t h e s o u r c e v e n t ( W i l l i a m s , 
T u r n e r , and G i l b e r t , 1 9 5 5 ; p . 1 5 1 ) . 
Sample c o l l e c t e d f rom t h e Norwood f o r m a t i o n a p p r o x i m a t e l y 1 ,500 
f e e t n o r t h of t h e j u n c t i o n of U. S . A l t e r n a t e Highway 189 and Utah 
Highway 196 n o r t h o f P e o a , U t a h . Spec imen t a k e n f rom e x p o s u r e s on 
t h e e a s t s i d e o f t h e r o a d , a b o u t 100 f e e t b e l o w t h e t o p of t h e t u f f ­
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m a s s i v e t e x t u r e * Rounded p e b b l e s o f c l a y a b u n d a n t * 
M i n e r a l s $ 
P r i m a r y E s s e n t i a l 
v o l c a n i c g l a s s 3 5 $ 
p l a g i o e l a s e 10$ 
q u a r t z 2$ 
A c c e s s o r y 
m a g n e t i t e 1$ 
b i o t i t e 1 $ 
c l a y m i n e r a l s 3 0 $ 
S e c o n d a r y A l t e r a t i o n 
c l a y m i n e r a l s 15$ 
h e m a t i t e 1 $ 
l i m o n i t e 1 $ 
I n t r o d u c e d 
c a l c i t e 4 $ 
T e x t u r e s 
P y r o c l a s t i c ; v i t r o p h y r i c ; and p o r p h y r i t i c . P h e n o c r y s t s a r e 
a b o u t 1 t o 5 mm. i n d i a m e t e r . C r y s t a l s a r e s u b h e d r a l t o 
a n h e d r a l * 
S p e c i a l f e a t u r e s s 
The v o l c a n i c g l a s s c o n s i s t s p r i m a r i l y o f pumice f r a g m e n t s , 
w i t h a f ew s h a r d s . Mast of t h e g l a s s i s d e v i t r i f l e d . F i n e 
g r a i n e d c a l c i t e f i l l s v e s i c l e s and i n t e r s t i c e s . 
u  e. le.  lq a .
HineraJ.a:
1rn&r  : .e lL
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O b s e r v a t i o n © ! 
T h i s s p e c i m e n i s c l a s s i f i e d as a p u m i c e . M e c h a n i c a l t r a n s ­
p o r t a t i o n a f t e r t h e o r i g i n a l a s h f a l l i s n o t a p p a r e n t . No p r e ­
f e r r e d o r i e n t a t i o n s o r f l o w s t r u c t u r e s o b s e r v e d . 
The p e t r o g r a p h i c a n a l y s e s o f Fowkes and Norwood s a m p l e s r e v e a l s e v e r a l 
s i m i l a r i t i e s and d i s s i m i l a r i t i e s b e t w e e n t h e two f o r m a t i o n s . The most 
c h a r a c t e r i s t i c f e a t u r e o f t h e s a m p l e s s t u d i e d i s t h e h i g h c o n t e n t of v o l ­
c a n i c g l a s s , p a r t i c u l a r l y i n t h e fo rm of s h a r d s and p u m i c e . M i n e r a l s p r e ­
s e n t I n t h e samples f rom b o t h f o r m a t i o n s a r e v e r y n e a r l y t h e same , a l t h o u g h 
t h e r e l a t i v e q u a n t i t i e s of i n d i v i d u a l m i n e r a l s v a r y . The i n d i c e s o f r e ­
f r a c t i o n o f t h e v o l c a n i c g l a s s c o n t a i n e d i n b o t h t h e Fowkes and Norwood 
f o r m a t i o n s a r e v e r y s i m i l a r , b e i n g b e t w e e n 1 . 5 1 and 1 . 5 2 . T h i s i n d i c a t e s 
g l a s s o f a p p r o x i m a t e l y 67$ s i l i c a ( W i l l i a m s , T u r n e r , and G i l b e r t , 1 9 5 5 ; 
p . 2 8 , f i g . 7 ) . 
V o l c a n i c g l a s s c o n s t i t u t e s a b o u t 21$ ( a v e r a g e ) o f t h e Fowkes f o r m a t i o n , 
and a b o u t 4 8 $ ( a v e r a g e ) o f t h e Norwood f o r m a t i o n . F e l d s p a r s , q u a r t z , and 
heavy m i n e r a l s a p p e a r t o b e much more a b u n d a n t i n t h e Fowkes f o r m a t i o n t h a n 
i n t h e Norwood f o r m a t i o n . 
I n v e s t i g a t i o n s o f t h i n s e c t i o n s i n d i c a t e t h a t t h e r e h a s b e e n v e r y 
l i t t l e m e c h a n i c a l t r a n s p o r t a t i o n of t h e m a t e r i a l a f t e r t h e o r i g i n a l d e p o ­
s i t i o n o f t h e v o l c a n i c a s h . F i e l d s t u d i e s , howeve r , g i v e s t r o n g e v i d e n c e 
of f l u v i a l and l a c u s t r i n e p r o c e s s e s i n b o t h t h e Fowkes and Norwood f o r ­
m a t i o n s . P r o m i n e n t l e n t i c u l a r c r o s s - l a m i n a t i o n , c o a r s e c o n g l o m e r a t e l e n s e s , 
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and f r e s h - w a t e r l i m e s t o n e b e d s a r e common i n b o t h f o r m a t i o n s ( s e e f i g u r e s 
6 and 7 ) * The w r i t e r f e e l s t h a t t h e b r o a d e r e v i d e n c e f rom t h e f i e l d w a r ­
r a n t s t h e c o n c l u s i o n t h a t f l u v i a l and l a c u s t r i n e p r o c e s s e s have p l a y e d an 
i m p o r t a n t r o l e i n t h e p r e s e n t d i s t r i b u t i o n and l i t h o l o g i e s o f t h e Fowkes 
and Norwood f o r m a t i o n s . 
C o r r e l a t i o n 
The c o m p o s i t i o n of t h e Fowkes f o r m a t i o n i s c l o s e t o t h a t of a r h y o -
d a e i t e , whe reas t h e c o m p o s i t i o n of t h e Norwood t u f f i s c l o s e t o t h a t of a 
l a t i t e o r q u a r t z l a t i t e . The r a n g e i n c o m p o s i t i o n , h o w e v e r , a p p e a r s t o b e 
n e a r l y a s g r e a t w i t h i n e a c h f o r m a t i o n a s b e t w e e n t h e two f o r m a t i o n s . 
P a l e o n t o l o g i c a l e v i d e n c e f rom t h e Fowkes and Norwood f o r m a t i o n s s u g ­
g e s t a c l o s e t i m e e q u i v a l e n c e * F r e s h - w a t e r g a s t r o p o d s f rom t h e Fowkes 
f o r m a t i o n h a v e b e e n a s s i g n e d t o t h e u p p e r Eocene b y G a z i n ( 1 9 5 9 ) , and b y 
t h e w r i t e r ( s e e p a g e s 42 and 4 3 ) . V e r t e b r a t e r e m a i n s f rom t h e Norwood 
f o r m a t i o n h a v e b e e n i d e n t i f i e d a s u p p e r Eocene forms ( G a z i n , 1 9 5 9 ; E a r d l e y , 
p e r s o n a l c o m m u n i c a t i o n ) . 
The Fowkes and Norwood f o r m a t i o n s o c c u p y t h e same s t r a t i g r a p h i c i n ­
t e r v a l and a r e o f n e a r l y i d e n t i c a l l i t h o l o g i e s . 
E x p o s u r e s o f t h e Norwood t u f f e x h i b i t i n c r e a s i n g l y f i n e g r a i n e d t e x ­
t u r e f rom s o u t h t o n o r t h . T e x t u r e s o f t h e Fowkes s a m p l e s c o r r e s p o n d 
c l o s e l y w i t h t h e t e x t u r e s of t h e Norwood s a m p l e s t a k e n f rom P o r t e r v i l l e 
and P e t e r s o n , U t a h . T h i s l a t e r a l t e x t u r e g r a d a t i o n i s c o n s i s t e n t w i t h 
t h e t h e o r y t h a t t h e P a r k C i t y v o l c a n i c f i e l d , t o t h e s o u t h w e s t , may b e 
t h e s o u r c e a r e a of b o t h t h e Fowkes and Norwood ( E a r d l e y , p e r s o n a l com­
m u n i c a t i o n ) . 
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F i g u r e 6 . Fowkes f o r m a t i o n o u t c r o p i n Whi tney Canyon, showing l o c a l c o n g l o m e r a t e 
l e n s e s and s l i g h t c r o s s - l a m i n a t i o n ( a r r o w ) . 
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P a r k C i t y v o l c a n i c s a r e found o v e r l y i n g Norwood t u f f i n t h e v i c i n i t y 
Of P e o a , U t a h . The m i n e r a l c o m p o s i t i o n o f b o t h t h e P a r k C i t y v o l c a n i c s 
and t h e Norwood t u f f , i n t h i s l o c a l i t y , a r e v e r y s i m i l a r . T h e r e a p p e a r s 
t o b e a c l o s e a s s o c i a t i o n o f t h e two f o r m a t i o n s , b u t t h e t r u e t i m e and 
o r i g i n r e l a t i o n s h i p s a r e n o t known a n d must r e m a i n open t o q u e s t i o n . 
C o n c l u s i o n s 
I n v i e w of t h e e v i d e n c e , t h e w r i t e r f e e l s t h a t c o r r e l a t i o n o f t h e 
Fowkes f o r m a t i o n w i t h t h e Norwood f o r m a t i o n i s j u s t i f i a b l e , t h i s c o r r e ­
l a t i o n would n e c e s s i t a t e t h e d i s c o n t i n u a n c e o f u s e of t h e name N o r w o o d 1 1 
i n p r e f e r e n c e t o t h e name " F o w k e s " , a s s u g g e s t e d b y E a r d l e y ( 1 9 5 9 ) , t h e 
name "Fowkes" h a v i n g p r i o r i t y ( V e a t c h , 1 9 0 7 ) . 
Measured s e c t i o n 
T h i c k n e s s o f t h e Fowkes f o r m a t i o n i s n o t e v e r y w h e r e e q u a l , due t o 
s t r u c t u r a l r e l a t i o n s and e r o s i o n . The f o l l o w i n g s e c t i o n was measu red i n 
s e c t i o n 3 3 , T . 17 N . , R. 120 W.s 
A l l u v i u m 
Fowkes F e e t 
Covered s l o p e ; l i g h t g r a y c l a y s t o n e f l o a t ; 
c o n t a i n s f r a g m e n t s o f c r y s t a l l i n e , 
w h i t e l i m e s t o n e . • • • • 83 
Decomposed t u f f ; l i g h t g r a y t o g r a y b rown; 
s l o p e f o r m e r . . . . . . . . . . • • . * * . . . . , • • • * « • 9 
F r e s h w a t e r l i m e s t o n e ; m a s s i v e c r y s t a l l i n e ; 
l i g h t g r a y t o w h i t e ; w e a t h e r s i n t o 
s m a l l , a n g u l a r f r a g m e n t s 2 
Decomposed v o l c a n i c a s h ; d a r k g r a y ; c o n t a i n s 
some l a r g e t u f f f r a g m e n t s ; s l o p e f o r m e r . . . . . . . . . 9 
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Tuff j g r a y t o g r a y b rown; s a l t - a n d - p e p p e r 
a p p e a r a n c e ; s l i g h t l e n t i c u l a r c r o s s -
l a m i n a t i o n ; c o n t a i n s i n c l u s i o n s o f 
w h i t e c l a y s t o n e o r m u d s t o n e . • 8 
S i l t s t o n e and c l a y s t o n e ; g r a y t o w h i t e ; 
s l o p e - f o r m e r ; f l o a t c o n t a i n s s m a l l 
f r a g m e n t s of c r y s t a l l i n e l i m e s t o n e 
and t u f f . . « . « « . . • » . « » . * « » . . « « . . « » . . . . . « « . . . . « . « « « 59 
T o t a l e x p o s e d Fowkes f o r m a t i o n . . . . . . . . . . . . . . . . . . . . . . . . 170 
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Total expoeed Fowke. tor.mat1on........................ 170 
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F i g u r e 8 . S t r a t i g r a p h i c C o r r e l a t i o n C h a r t 
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F i g u r e 9 I d e a l i z e d c r o s s - s e c t i o n f rom n o r t h e a s t e r n Utah t o c e n t r a l U i n t a County , Wyoming, showing 
i n t e r p r e t e d s t r a t i g r a p h i c r e l a t i o n s h i p s ( t h i c k n e s s e s and s t r u c t u r e s a r e n o t n e c e s s a r i l y 
a c c u r a t e l y r e p r e s e n t e d ) . 
Pork City volcan ics 
Wasatch fm . 
Norwood fm . 
Echo Conyon conglomerate 
Wonsh ip 1m. 
Frontier fm. 
As~n fm. 
reuSS f m. 
Twin Cree"" fm. 
   
Fowkes tm. BridOer fm. 1 
Wasotch fm . 
Evanston fm. Adaville fm . 




 . l  ti   t astem t   tr l i t  t , ,  
t  trati r i  i  s  t r s  t  
r t l  r rese ted) . 
STRUCTURE 
F a u l t s 
Normal f a u l t s t r a n s e c t t h e r e p o r t a r e a i n a n o r t h - t r e n d i n g , p a r a l l e l 
and en e c h e l o n p a t t e r n . Two m a j o r f a u l t s fo rm t h e b o u n d a r i e s o f t h e B e a r 
R i v e r V a l l e y , f rom E v a n s t o n n o r t h t o t h e N a r r o w s , The v a l l e y i s a g r a b e n 
b e t w e e n them ( E a r d l e y , 1 9 5 9 ) . E s c a r p m e n t s mark t h e t r a c e of t h e s e two 
m a j o r f a u l t s . 
The f a u l t a l o n g t h e e a s t e r n m a r g i n of t h e r e p o r t a r e a i s c a l l e d t h e 
Acocks F a u l t ( V e a t c h , 1 9 0 7 ) , s e e G e o l o g i c Map, p l a t e 2 . Complexly f o l d e d 
and f a u l t e d Lower C r e t a c e o u s G a n n e t t s t r a t a form t h e e a s t , f o o t w a l l , b l o c k 
of Acocks F a u l t , The w e s t , h a n g i n g w a l l , b l o c k i s composed o f t h e e a s t 
d i p p i n g W a s a t c h , B r i d g e r ( ? ) , and Fowkes f o r m a t i o n s . Maximum v e r t i c a l 
d i s p l a c e m e n t a l o n g t h e Acocks F a u l t i n t h i s a r e a i s a p p r o x i m a t e l y 3 , 3 0 0 
t o 3 , 5 0 0 f e e t , 
A m a j o r n o r m a l f a u l t t r u n c a t e s t h e n o s e o f A l k a l i S y n c l i n e a l o n g i t s 
s o u t h w e s t m a r g i n . The f a u l t l i e s b e t w e e n t h e Acocks F a u l t and t h e e a s t 
f a u l t o f t h e B e a r R i v e r V a l l e y g r a b e n ( s e e p l a t e 2 ) , The f a u l t a l o n g t h e 
s o u t h w e s t m a r g i n o f A l k a l i S y n c l i n e merges w i t h t h e e a s t r i v e r v a l l e y f a u l t 
a l o n g t h e w e s t - f a c i n g s l o p e of Narrows H i l l . The f a u l t b o r d e r s A l k a l i 
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B r i d g e r ( ? ) b e d s have b e e n b r o u g h t i n t o c o n t a c t w i t h t h e G a n n e t t 
g r o u p a l o n g t h e f a u l t which e u t s t h e A l k a l i S y n c l i n e n o s e . A n a r r o w , 
s h a l l o w t o p o g r a p h i c t r o u g h s e p a r a t e s t h e B r i d g e r ( ? ) and G a n n e t t s t r a t a , 
m a r k i n g t h e f a u l t t r a c e . Maximum v e r t i c a l d i s p l a c e m e n t a l o n g t h e f a u l t 
i s a b o u t 3 , 3 5 0 f e e t . 
The m a g n i t u d e s and t r u e d i p s o f t h e g r a b e n f a u l t s a l o n g t h e r i v e r 
v a l l e y a r e o b s c u r e . E s c a r p m e n t s on e a c h s i d e of t h e r i v e r v a l l e y a r e 
u p h e l d b y Wasa tch and Fowkes s t r a t a . The v a l l e y f l o o r i s c o v e r e d b y 
t h i c k a l l u v i a l d e p o s i t s . 
A n o t h e r l a r g e n o r m a l f a u l t was mapped i n t h e s o u t h e r n p a r t o f t h e 
r e p o r t a r e a . The f a u l t s t r i k e s n o r t h , e x t e n d i n g f rom t h e v i c i n i t y o f 
S h e l l Hol low n o r t h t o t h e mouth of S p r i n g s Canyon ( V e a t c h f s "Almy 
f a u l t " ) . At t h e mouth of S h e l l Ho l low , Wasa tch and Fowkes s t r a t a r e s t 
i n f a u l t c o n t a c t w i t h t h e B e a r R i v e r f o r m a t i o n ( s e e f i g u r e 1 0 ) . Max i ­
mum v e r t i c a l d i s p l a c e m e n t i s a p p r o x i m a t e l y 1 ,400 t o 1 , 5 0 0 f e e t . 
A complex zone o f f a u l t i n g o c c u r s i n t h e mouth of S p r i n g s Canyon. 
A f a u l t zone t r e n d s n o r t h w e s t e r l y a l o n g t h e l e n g t h o f S p r i n g s Canyon, 
and a p p e a r s t o i n t e r s e c t t h e S h e l l Hol low f a u l t , m e n t i o n e d a b o v e , i n t h e 
mouth o f t h e c a n y o n . R e l a t i o n s a r e o b s c u r e i n t h i s l o c a l i t y . No d i r e c t 
e v i d e n c e was found which would c l a r i f y t h e p r o b l e m . Beyond t h e mouth of 
S p r i n g s Canyon, t h e f a u l t s a r e c o v e r e d b y Fowkes d e p o s i t s • 
A n o t h e r m a j o r n o r m a l f a u l t i s e x p r e s s e d b y a p r o m i n e n t e s c a r p m e n t 
a l o n g t h e w e s t e r n m a r g i n o f t h e a r e a i n t h e v i c i n i t y o f Almy. The Fowkes 
f o r m a t i o n h a s b e e n l o w e r e d a l o n g t h e f a u l t i n t o c o n t a c t w i t h t h e l o w e r 
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b e d s o f t h e Wasatch f o r m a t i o n * Bo th f o r m a t i o n s d i p s l i g h t l y w e s t ( 2 t o 
5 d e g r e e s ) . The Wasatch f o r m a t i o n a p p e a r s t o r e s t c o n f o r m a b l y upon t h e 
Fowkes , when v iewed f rom a d i s t a n c e . T h i s a p p a r e n t r e l a t i o n s h i p l e d 
V e a t c h ( 1 9 0 7 ) t o t h e e r r o n e o u s s u b d i v i s i o n o f t h e "Wasa tch g r o u p " , w i t h 
" K n i g h t " resting c o n f o r m a b l y upon Fowkes ( s e e f i g u r e 1 1 ) . 
L a t e Eocene f o r m a t i o n s a r e i n v o l v e d i n t h e n o r m a l f a u l t i n g o f t h e 
a r e a n o r t h of E v a n s t o n , Wyoming. E a r d l e y ( 1 9 5 9 ) s u g g e s t s t h e p r o b a b i l i t y 
t h a t t h e f a u l t i n g o r i g i n a t e d i n p r e -Fowkes t i m e , w i t h movement a l o n g t h e 
f a u l t s c o n t i n u i n g i n t o p o s t - F o w k e s t i m e ( r e f e r t o s e c t i o n on G e o l o g i c 
H i s t o r y ) . 
O r i g i n of t h e n o r m a l f a u l t s i n t h i s a r e a may b e due t o e i t h e r , o r 
b o t h , of t h e f o l l o w i n g : 
1 . L a t e Laramide d e f o r m a t i o n f o l l o w i n g d e p o s i t i o n of Wasatch 
e l a s t i c s . 
2 . S a l t a n t i c l i n e d e v e l o p m e n t . 
S a l t i n t r u s i o n ( ? ) 
E a r d l e y ( 1 9 5 9 ) d i s c u s s e d t h e p o s s i b i l i t y of s a l t a n t i c l i n e d e v e l o p ­
ment i n t h e E v a n s t o n a r e a s 
"The s t r a t a o f t h e B e c k w i t h f o r m a t i o n , e s p e c i a l l y 
where e x p o s e d i n s e v e r a l o f t h e u p f a u l t e d b l o c k s , s t r i k e 
d i s c o r d a n t l y w i t h t h e B a s i n and Range f a u l t s • A l t h o u g h 
n o t mapped i n d e t a i l e v e r y w h e r e , i t a p p e a r s e v i d e n t t h a t 
Beckwi th s t r a t a have b e e n deformed i n t o r a t h e r s m a l l , 
t i g h t f o l d s w i t h a x e s t r e n d i n g a t a n g l e s t o t h e b e l t o f 
f a u l t i n g . Such f o l d i n g d o e s n o t c h a r a c t e r i z e t h e p r e -
K n i g h t s t r u c t u r e s e a s t o r w e s t o f t h e f a u l t z o n e . The 
Utah S o u t h e r n w e l l d r i l l e d i n T . 6 N . , R. 8 E . e n c o u n t e r e d 
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Figure 11. View westward from Almy, showing Fowkes beds in fault contact with Wasatch strata. 
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c o n s i d e r a b l e s a l t i n t h e B e c k w i t h , and t h i s p l u s t h e 
d i s c o r d a n t f o l d i n g l e a d s t o t h e t h o u g h t t h a t t h e zone i n 
p r e - B a s i n and Range f a u l t i n g ( p r e - l a t e E o c e n e ) may h a v e 
b e e n a s a l t a n t i c l i n e t y p e of s t r u c t u r e . 
The l o c a l d e v e l o p m e n t o f t h e E v a n s t o n f o r m a t i o n 
and i t s d e p o s i t i o n on t h e t r u n c a t e d B e a r R i v e r f o r m a t i o n , 
found nowhere o u t s i d e t h e f a u l t z o n e , s u p p o r t t h e t h e o r y . 
A c o n f l i c t i n t h e i n t e r p r e t a t i o n of t h e o r i g i n o f 
t h e n o r m a l f a u l t s o f t h e f a u l t zone i s e v i d e n t ; a r e t h e y 
s t r i c t l y t h e r e s u l t of s a l t a n t i c l i n e m e c h a n i c s and 
t h e r e f o r e l i m i t e d t o t h e s u p e r f i c i a l s t r a t a above t h e 
m o t h e r s a l t , o r a r e t h e y o f B a s i n and Range t y p e w i t h 
t h e c o n n o t a t i o n t h a t t h e y p e n e t r a t e d e e p l y i n t o t h e 
c r u s t and a r e o f d e e p - s e a t e d o r i g i n ? I t i s d i f f i c u l t 
t o f i n d e v i d e n c e t h a t b e a r s one way o r t h e o t h e r on t h e 
p rob lem. 1 * 
S a l t was n o t e d i n an o i l t e s t h o l e ( S l o s s o n and A s s o c i a t e s n o . 1 C o l e ) 
i n T . 16 N . , R. 1 2 1 W. , by S c h i c k ( 1 9 5 9 , f i g . 3 ) . The s a l t o c c u r s i n t h e 
B e c k w i t h s e q u e n c e . 
Complex s t r u c t u r e s i n t h e mouth of S p r i n g s Canyon f u r t h e r s u g g e s t s a l t 
a n t i c l i n e s t r u c t u r e s . S e v e r a l s m a l l b l o c k s of Wasatch and Fowkes s t r a t a , 
w i t h t u m b l e d , c h a o t i c a t t i t u d e s , o c c u p y t h i s a r e a . I t i s n o t c l e a r w h e t h e r 
t h e s e c h a o t i c b l o c k s a r e r e l a t e d t o t h e c o n v e r g e n c e of two l a r g e n o r m a l 
f a u l t s ( s e e page 7 5 ) , o r a r e p o s s i b l e s lump f e a t u r e s r e l a t e d t o s a l t move­
m e n t s . R e l i e f i n t h i s l o c a l i t y i s l o w . The w r i t e r t h e r e f o r e f e e l s t h a t 
t h e b l o c k s a r e p r o b a b l y n o t l a n d s l i d e f e a t u r e s . 
E x p o s u r e s o f B e a r R i v e r s t r a t a i n S h e l l Hol low e x h i b i t i n c o n s i s t e n t 
s t r i k e s and d i p s ( s e e p l a t e 2 ) . The E v a n s t o n f o r m a t i o n p r o g r e s s i v e l y o v e r ­
l a p s t h e B e a r R i v e r b e d s t o t h e n o r t h o f S h e l l H o l l o w . S t r i k e s of t h e 
E v a n s t o n b e d s r a n g e f rom s l i g h t l y w e s t o f n o r t h i n S h e l l Hol low, t o w e s t e r l y 
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a l o n g t h e n o r t h f a c i n g s l o p e of S p r i n g s Canyon ( s e e p l a t e 2 ) . S t r i k e s o f 
t h e o v e r l y i n g Wasa tch and Fowkes f o r m a t i o n s e x h i b i t a s i m i l a r d i r e c t i o n a l 
change i n t h i s v i c i n i t y . 
The l i m i t e d l a t e r a l e x t e n t o f t h e above s t r u c t u r a l r e l a t i o n s h i p s , 
t o g e t h e r w i t h t h e complex zone o f f a u l t i n g i n t h e mouth o f S p r i n g s Canyon, 
s u g g e s t s p o s s i b l e s a l t i n t r u s i o n i n t h i s l o c a l i t y . 
F o l d s 
V e a t c h ( 1 9 0 ? ) d e s c r i b e d and named t h e A l k a l i S y n c l i n e which i s a b r o a d , 
open s t r u c t u r e , e x t e n d i n g f rom a b o u t 1 m i l e s o u t h o f t h e Narrows n o r t h w a r d 
f o r a b o u t 6 m i l e s . The s o u t h w e s t e x t r e m i t y o f A l k a l i S y n c l i n e i s i n c l u d e d 
i n t h e a r e a o f t h i s r e p o r t . Normal f a u l t zones b o r d e r t h e s y n c l i n e on t h e 
w e s t and s o u t h w e s t ( s e e p l a t e 2 ) . 
Eocene s e d i m e n t s f i l l t h e c e n t r a l p o r t i o n , o r t r o u g h , of t h e s y n c l i n e . 
C r e t a c e o u s and P a l e o c e n e f o r m a t i o n s ( G a n n e t t , B e a r R i v e r , and E v a n s t o n ) 
a r e e x p o s e d a l o n g t h e w e s t , u p l i f t e d f l a n k o f t h e s y n c l i n e . S t r a t a on t h e 
s y n c l i n e l i m b d i p a p p r o x i m a t e l y 12 t o 15 d e g r e e s e a s t n o r t h e a s t . 
A s m a l l a n t i c l i n a l f o l d was mapped on t h e n o r t h s i d e of t h e mouth o f 
Whi tney Canyon. The f o l d i s c o n f i n e d t o t h e Wasatch and B r i d g e r ( ? ) f o r ­
m a t i o n s • The a x i a l p l a n e of t h e f o l d s t r i k e s n o r t h e a s t , l i m b s d i p a p p r o x i ­
m a t e l y 3 t o 5 d e g r e e s away f rom t h e a x i a l p l a n e . Normal f a u l t s t e r m i n a t e 
t h e f o l d on b o t h t h e e a s t and t h e w e s t ( s e e f i g u r e 3 2 ) . 
V e a t c h ( 1 9 0 7 ) mapped a l a r g e a n t i c l i n e from t h e Narrows n o r t h w a r d . 
The w r i t e r i n v e s t i g a t e d e x p o s u r e s i n t h i s v i c i n i t y and found no e v i d e n c e 
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o f a n a n t i c l i n a l s t r u c t u r e . E a s t d i p p i n g s t r a t a on t h e n e s t l i m b o f 
A l k a l i S y n c l i n e were i n t e r p r e t e d by V e a t c h a s a l s o f o r m i n g t h e e a s t l i m b 
o f "Nar rows A n t i c l i n e " . West o f t h i s s y n c l i n a l l i m b , t h e w r i t e r found 
Wasa tch and Fowkes b e d s i n a n e a r h o r i z o n t a l a t t i t u d e , and t o p o g r a p h i c a l l y 
l o w e r t h a n t h e b e d s c o m p r i s i n g t h e s y n c l i n a l l i m b . T h i s e v i d e n c e h a s l e d 
t h e w r i t e r t o t h e c o n c l u s i o n t h a t a n o r m a l f a u l t s e p a r a t e s t h e f l a t - l y i n g 
b e d s f rom t h e s y n c l i n a l l i m b . 
L a n d s l i d e s 
Two s m a l l s l ump f e a t u r e s were mapped a s Q u a t e r n a r y l a n d s l i d e s * Both 
f e a t u r e s o c c u r a l o n g t h e t r a c e o f n o r m a l f a u l t s . I n t e r n a l s t r u c t u r e s a r e 
jumbled and c h a o t i c . One l a n d s l i d e was mapped a b o u t J m i l e n o r t h of S h e l l 
Ho l low , a l o n g t h e S h e l l Hol low F a u l t ( V e a t c h » s "Alrny F a u l t 1 * ) . The o t h e r 
l a n d s l i d e was mapped a b o u t l g m i l e s n o r t h of t h e mouth o f Whi tney Canyon. 
The l a n d s l i d e s a r e o f s m a l l a r e a l e x t e n t . B l o c k s o f Wasa tch and Fowkes 
s t r a t a a r e i n v o l v e d i n t h e s lump m a s s e s . 
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F i g u r e 1 2 . View e a s t w a r d , j u s t s o u t h of A l k a l i S y n c l i n e , showing l o c a l a n t i c l i n a l f o l d 
i n t h e Wasatch and B r i d g e r ( ? ) f o r m a t i o n s . 
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GEOLOGIC HISTORI 
G e n e r a l S t a t e m e n t 
S e d i m e n t a t i o n , e r o s i o n and d i a s t r o p h i s m from m i d - C r e t a c e o u s t o l a t e 
Eocene t i m e a r e r e c o r d e d i n t h e e x p o s u r e s i n t h e a r e a o f t h i s r e p o r t . L a t e 
La ramide o r o g e n i c a c t i v i t i e s a r e r e f l e c t e d i n t h e a r e a by c o a r s e e l a s t i c 
d e p o s i t s , f o l d s , f a u l t s , and d e p o s i t i o n of e x t r u s i v e i g n e o u s d e r i v a t i v e s . 
Two t h i c k f o r m a t i o n s of l i m i t e d l a t e r a l e x t e n t , i n d i c a t e l o c a l d e v e l o p m e n t 
o f d e e p b a s i n s of d e p o s i t i o n . 
C r e t a c e o u s p e r i o d 
S a n d s t o n e s , c a l c a r e o u s s a n d s t o n e s , and l i m e s t o n e s of t h e u p p e r G a n n e t t 
g r o u p were a c c u m u l a t i n g i n t h e a r e a t o w a r d t h e c l o s e of E a r l y C r e t a c e o u s 
t i m e . S e d i m e n t a t i o n c o n t i n u e d w i t h o u t i n t e r r u p t i o n i n t o e a r l y L a t e C r e ­
t a c e o u s (Cenomanian) t i m e . The b a s i n of d e p o s i t i o n s u b s i d e d r a p i d l y , f i l l ­
i n g w i t h t h e t h i c k f r e s h - w a t e r s h a l e s and l i m e s t o n e s of t h e B e a r R i v e r f o r ­
m a t i o n . Abundant p l a n t r e m a i n s and f r e s h - w a t e r m e l i u s k s i n t h e B e a r E l v e r 
f o r m a t i o n s u g g e s t a m o i s t , s u b - t r o p i c a l c l i m a t e d u r i n g Cenomanian t i m e . 
F o l l o w i n g t h e d e p o s i t i o n o f t h e t h i c k B e a r R i v e r f o r m a t i o n , a l o n g 
i n t e r v a l o f e r o s i o n o r n o n - d e p o s i t i o n e n s u e d . A m a j o r h i a t u s i n t h e s t r a t i ' 
g r a p h i c s e q u e n c e cove-;* t h e t i m e s p a n f rom e a r l y Cenomanian t o l a t e s t 
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C r e t a c e o u s o r e a r l i e s t T e r t i a r y t i m e . The a b s e n c e of s e d i m e n t s b e t w e e n 
t h e B e a r R i v e r f o r m a t i o n and E v a n s t o n f o r m a t i o n i s of l o c a l e x t e n t , how­
e v e r . L a t e C r e t a c e o u s u n c o n f o r m i t i e s a r e n o t e d i n s u r r o u n d i n g a r e a s 
( B u r g e r , N ixon , V e a t c h , e t . a l . ) , b u t none of s u c h m a g n i t u d e as t h a t 
found n o r t h of t h e town o f E v a n s t o n . D u r i n g t h e p e r i o d r e p r e s e n t e d b y 
t h i s m a j o r u n c o n f o r m i t y , t h i c k , c o a r s e e l a s t i c s were b e i n g d e p o s i t e d t o 
t h e w e s t of t h e a r e a , i n t h e C o a l v i l l e and Echo Canyon r e g i o n s o f U t a h . 
T h e s e c o a r s e e l a s t i c s were d e r i v e d f rom h i g h l a n d s p r o d u c e d b y e r o g e n i c 
u p l i f t f a r t h e r w e s t . 
'Two o r o g e n i c i n t e r v a l s h a v e b e e n d e s c r i b e d by E a r d l e y ( 1 9 5 9 ) f rom 
t h e n o r t h e a s t e r n Utah r e g i o n , c o v e r i n g t h e i n t e r v a l of Upper C r e t a c e o u s 
t i m e r e p r e s e n t e d by t h e E v a n s t o n - B e a r R i v e r u n c o n f o r m i t y i n s o u t h w e s t e r n 
d o m i n g . A c c o r d i n g t o E a r d l e y j 
**The o r o g e n y i n d i c a t e d b y t h e b a s a l Wans h i p u n ­
c o n f o r m i t y and c o n g l o m e r a t e i s C o l o r a d o i n age and 
h e n c e , by d e f i n i t i o n , i s p r e - L a r a n d d e . No name h a s 
b e e n g i v e n i t . w 
"The Echo Canyon c o n g l o m e r a t e i s a p p r o x i m a t e l y 
e q u a l i n a g e t o t h e c o n g l o m e r a t i c s e c t i o n of t h e 
P r i c e R i v e r f o r m a t i o n of c e n t r a l Utah ( S p i e k e r , 1 9 4 6 ) , 
a l t h o u g h t h e Echo Canyon may h a v e begun t o a c c u m u l a t e 
a l i t t l e e a r l i e r . The o r o g e n y h a s b e e n c a l l e d t h e 
E a r l y Laramide ( E a r d l e y , 1 9 5 1 ) . » 
E a r d l e y ( 1 9 5 9 ) f u r t h e r n o t e s t h a t a b r o a d a r e a o f s o u t h w e s t Wyoming 
and n o r t h e a s t Utah was s u b j e c t e d t o f o l d i n g and t h r u s t i n g f o l l o w i n g t h e 
d e p o s i t i o n of Echo Canyon b e d s . The W i l l a r d and Absa roka t h r u s t s a r e i n ­
c l u d e d i n t h i s p h a s e . The d e f o r m a t i o n p r e c e d e d d e p o s i t i o n of E v a n s t o n 
s t r a t a , and i s t h e r e f o r e of Montana a g e . I t c o n s t i t u t e s t h e m a j o r o r o g e n y 
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o f t h e r e g i o n , and i s c l a s s i f i e d a s t h e l a t e p h a s e of t h e E a r l y Laramide 
Orogeny ( E a r d l e y , 1 9 4 1 , 1 9 5 9 ) . U p l i f t d u r i n g t h i s o r o g e n y s u p p l i e d t h e 
e l a s t i c s o f t h e E v a n s t o n f o r m a t i o n . 
A p p r o x i m a t e l y 1 4 , 0 0 0 f e e t o f mixed m a r i n e , b r a c k i s h - w a t e r , and f r e s h ­
w a t e r s e d i m e n t s were a c c u m u l a t i n g t o t h e e a s t i n c e n t r a l U i n t a C o u n t y , 
^ roming ( B u r g e r , 1 9 5 5 ) , d u r i n g t h e g r e a t e r p a r t of L a t e C r e t a c e o u s t i m e . 
T h i s s e q u e n c e , b e t w e e n t h e b a s e of t h e Aspen f o r m a t i o n and t h e t o p o f t h e 
A d a v i l l e f o r m a t i o n , i s a b s e n t i n t h e a r e a n o r t h o f E v a n s t o n . The E v a n s t o n 
f o r m a t i o n i s a b s e n t i n c e n t r a l U i n t a County ( B u r g e r , 1 9 5 5 ) , b u t i s found 
r e s t i n g u n c o n f o r m a b l y upon t h e A d a v i l l e n o r t h of Kemmerer, Wyoming ( T r a c y 
and O r i e l , 1 9 5 9 ) . 
The F r o n t i e r f o r m a t i o n i s e x p o s e d b o t h e a s t and w e s t o f t h e r e p o r t 
a r e a . I t i s a p p r o x i m a t e l y 2 , 2 0 0 f e e t t h i c k i n c e n t r a l U i n t a C o u n t y , Wyo­
ming ( B u r g e r , 1 9 5 5 ) , and a b o u t 2 , 1 0 0 f e e t t h i c k i n t h e C o a l v i l l e a r e a of 
Utah (Madsen and W i l l i a m s , 1 9 5 9 ) . C o r r e l a t i o n o f o t h e r L a t e C r e t a c e o u s 
f o r m a t i o n s b e t w e e n c e n t r a l U i n t a County and n o r t h w e s t e r n Utah i s d i f f i c u l t 
due t o g r e a t l y d i s s i m i l a r l i t h o l o g i e s • 
Absence o f s t r a t a b e t w e e n t h e B e a r R i v e r and E v a n s t o n f o r m a t i o n s , i n 
t h e a r e a n o r t h of E v a n s t o n , may b e e x p l a i n e d a s f o l l o w s : 
a* The a r e a s t o o d a s a h i g h l a n d d u r i n g L a t e C r e t a c e o u s t i m e , and 
a c t e d a s a b a r r i e r b e t w e e n t h e f l o o d o f c o a r s e e l a s t i c s t o t h e 
w e s t and t h e t h i c k b a s i n s e d i m e n t s t o t h e e a s t . 
b . The a r e a may have r e c e i v e d t h i n , s h e l f - t y p e d e p o s i t s d u r i n g some 
p a r t of L a t e C r e t a c e o u s t i m e . F o l l o w i n g t h e d e p o s i t i o n , i n 
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p r e - E v a n s t o n f o r m a t i o n t i m e , u p l i f t r e s u l t e d i n e r o s i o n which r e ­
moved t h e s e d i m e n t s down t o t h e B e a r R i v e r f o r m a t i o n . The a r e a 
t h e n s u b s i d e d t o fo rm t h e b a s i n of d e p o s i t i o n o f t h e E v a n s t o n f o r ­
m a t i o n . 
c . Combina t ion o f t h e above c o n d i t i o n s i n wh ich t h e a r e a e x p e r i e n c e d 
i n t e r v a l s of d e p o s i t i o n and n o n - d e p o s i t i o n and e r o s i o n . I n t e r v a l s 
o f n o n - d e p o s i t i o n o r e r o s i o n e x c e e d e d t h a t of any d e p o s i t i o n , 
l e a v i n g no e v i d e n c e of d e p o s i t i o n h a v i n g o c c u r r e d . -
Absence o f any f u r t h e r e v i d e n c e b e a r i n g on t h e h i s t o r y o f t h e Upper 
C r e t a c e o u s i n t h e a r e a o f t h i s r e p o r t p r e c l u d e s t h e s e l e c t i o n o f any one 
o f t h e above p o s s i b l e c o n c e p t s . T h e r e f o r e , t h e Upper C r e t a c e o u s p a l e o -
g e o l o g y of t h i s a r e a must r e m a i n open t o q u e s t i o n . 
T e r t i a r y p e r i o d 
P a l e o c e n e e p o c h . D e p o s i t i o n of t h e E v a n s t o n f o r m a t i o n b e g a n i n l a t e s t 
C r e t a c e o u s t i m e and c o n t i n u e d w i t h o u t i n t e r r u p t i o n i n t o P a l e o c e n e t i m e . 
The b a s i n of d e p o s i t i o n was o f l i m i t e d a r e a l e x t e n t and e x c e p t i o n a l d e p t h . 
The E v a n s t o n f o r m a t i o n h a s b e e n mapped f rom E v a n s t o n , Wyoming n o r t h w a r d 
i n t o t h e c e n t r a l a r e a of F o s s i l B a s i n , i n a n a r r o w b e l t 4 t o 5 m i l e s w i d e . 
S a n d s t o n e s and c o n g l o m e r a t e s i n t h e E v a n s t o n f o r m a t i o n r e f l e c t i n t e r ­
m i t t e n t p h a s e s of o r o g e n y . The e l a s t i c s become more f i n e g r a i n e d t o t h e 
e a s t , i n d i c a t i n g a w e s t e r n s o u r c e . C o a l and l i m e s t o n e d e p o s i t s s u g g e s t 
a f ew i n t e r v a l s o f q u i e s c e n c e r e s u l t i n g i n swampy, l a g o o n a l e n v i r o n m e n t s . 
F o l l o w i n g E v a n s t o n d e p o s i t i o n , and p r i o r t o t h e f l o o d o f Wasatch e l a s t i c s . 
t    l    e   1"1-
 a.cii m a     . are
       s    t  for-
tic
 i t      i a .!  lili    ex ri
, 
nrili  i   ait   Olli . lnter w 
, 
 eit      deposition,
      • 
.It..n  t  r       
      rt. e  ••  t  
    epte  ,    l -
D t   IIlWIIt    queetl .
_I')' peri
  sit     t    latest 
    t    ti .
  o i  a  l 1t  l.   i l. do t .
a  ti  u  r  a  i or lllRl
  tr    i  uin   &  lt  o. vide.
     a  nn  t inter-
tt   t  c  o  i   the
u  i ti  .at m    .i IIto  ai  sugges
•  a     py  environments.
i  at  eit ,       u  elastica I 
87 
a p e r i o d of e r o s i o n and n o n - d e p o s i t i o n e n s u e d . T h i s h i a t u s s p a n s l a t e s t 
P a l e o c e n e and e a r l ; / Eocene t i m e . E r o s i o n c u t a s u r f a c e of m o d e r a t e r e l i e f , 
wh ich was l a t e r b u r i e d b y t h e Wasatch d e p o s i t s . C o n t i n u e d u p l i f t t o t h e 
w e s t p r o v i d e d a s o u r c e f o r t h e t h i c k Wasa tch e l a s t i c s . T h i s l a t e P a l e o c e n e 
u p l i f t i s c a l l e d t h e Midd le Laramid© Orogeny ( E a r d l e y , 1 9 4 1 , 1 9 5 9 ) . 
Eocene E p o c h . F o l l o w i n g t h e l a t e P a l e o c e n e u p l i f t t o t h e w e s t , t h e 
t h i c k c l a s t i c ou twash o f t h e Wasa tch f o r m a t i o n s p r e a d o v e r a g r e a t e r p a r t 
o f s o u t h w e s t Wyoming and n o r t h w e s t U t a h . Th roughou t mos t of t h e r e g i o n , 
t h e Wasa tch was d e p o s i t e d on a s u r f a c e o f m o d e r a t e r e l i e f , u p t o 500 f e e t 
( E a r d l e y , B u r g e r , N i x o n , i . e . ) . R e l i e f was s l i g h t i n t h e v i c i n i t y n o r t h 
o f E v a n s t o n (maximum o f a b o u t 30 f e e t ) . 
fesatch d e p o s i t s c o n s i s t p r i m a r i l y of c o n g l o m e r a t e , c o a r s e s a n d s t o n e s , 
and m i n o r amounts of c l a y s t o n e and s i l t s t o n e . B u r g e r ( 1 9 5 5 ) c o n c l u d e d 
t h e s e e l a s t i c s a r e t h e r e s u l t o f t o r r e n t i a l s t r e a m a c t i o n . The Wasa tch 
f o r m a t i o n i n t e r f i n g e r s w i t h t h e Green R i v e r f o r m a t i o n t o t h e e a s t i n d i c a t i n g 
o s c i l l a t i n g s h o r e l i n e s and c h a n g i n g r a t e s of s e d i m e n t a t i o n ( B u r g e r , 1 9 5 5 ) . 
The Green R i v e r b e d s a r e f r e s h - w a t e r l a k e d e p o s i t s • 
Broad f o l d i n g f o l l o w e d t h e d e p o s i t i o n o f t h e Wasa tch i n t h e v i c i n i t y 
o f t h e Wasatch Moun ta in s o f n o r t h e r n Utah ( E a r d l e y , 1 9 4 1 , 1 9 5 9 ) . Normal 
f a u l t i n g accompan ied t h e p o s t - W a s a t c h f o l d i n g , and p r o b a b l y p e r s i s t e d u n t i l 
a f t e r t h e d e p o s i t i o n of t h e Fowkes f o r m a t i o n . At l e a s t , t h e p o s t - F o w k e s 
f a u l t i n g i s b e l i e v e d by E a r d l e y ( 1 9 5 9 ) t o b e a c o n t i n u a t i o n o f t h e f a u l t i n g 
w h i c h b e g a n d u r i n g t h e p o s t - W a s a t c h d e f o r m a t i o n . 
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V o l c a n i c d e r i v a t i v e s were d e p o s i t e d i n m i d d l e and l a t e Eocene t i m e . 
Two t h i n r emnan t s o f a h i g h l y a l t e r e d a n d e s i t e d e p o s i t were mapped i n t h e 
a r e a n o r t h o f E v a n s t o n , Wyoming, and a r e t e n t a t i v e l y a s s i g n e d t o t h e 3 r i d ~ 
g e r f o r m a t i o n of m i d d l e Eocene ( B r i d g e r i a n ) a g e , on t h e b a s i s o f l i t h o l o g y 
and s t r a t i g r a p h i c p o s i t i o n . T h i s would p l a c e t h e f i r s t i g n e o u s e x t r u s i v e 
a c t i v i t y of t h e a r e a i n m i d d l e Eocene t i m e . 
The B r i d g e r ( ? ) f o r m a t i o n t h i c k e n s e a s t w a r d f rom a p p r o x i m a t e l y 350 
f e e t i n t h e v i c i n i t y o f E v a n s t o n t o a b o u t 1 ,500 f e e t n e a r F o r t B r i d g e r , 
Wyoming. T h i s s u g g e s t s t h a t t h e c e n t e r of v o l c a n i c a c t i v i t y l a y t o t h e 
e a s t . 
T r a c y and O r i e l ( 1 9 5 9 ) n o t e d t h a t s t r a t a i n t h e c e n t r a l p o r t i o n o f 
F o s s i l B a s i n , t e n t a t i v e l y r e f e r r e d t o t h e B r i d g e r f o r m a t i o n b y V e a t c h ( 1 9 0 7 ) , 
fo rm an u p p e r t o n g u e o f t h e Wasatch f o r m a t i o n , m e r g i n g w i t h l o w e r t o n g u e s 
a l o n g t h e p e r i p h e r y o f F o s s i l B a s i n . 
V o l c a n i c a c t i v i t y c o n t i n u e d i n t o l a t e Eocene t i m e , d u r i n g which t h e 
Fowkes f o r m a t i o n i n s o u t h w e s t Wyoming and t h e Norwood f o r m a t i o n and P a r k 
C i t y v o l c a n i c s i n n o r t h e a s t Utah a c c u m u l a t e d . 
F o s s i l s and l i t h o l o g i e s i n t h e Norwood f o r m a t i o n c o r r e l a t e c l o s e l y 
w i t h t h o s e o f t h e Fowkes f o r m a t i o n . E a r d l e y ( 1 9 5 9 ) h a s p o i n t e d o u t t h e 
p o s s i b i l i t y t h a t t h e Norwood and Fowkes f o r m a t i o n s a r e one and t h e s a m e , 
b o t h b e i n g d e r i v a t i v e s of t h e P a r k C i t y v o l c a n i c s ( s e e page 6 7 ) . 
C o n s i d e r i n g t h e Fowkes and Norwood f o r m a t i o n s a s one d e p o s i t , t h e 
w r i t e r b e l i e v e s two p o s s i b i l i t i e s e x i s t i 
1 . The Fowkes and Norwood p y r o c l a s t i c s were d e r i v e d f rom t h e same 
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s o u r c e a s t h e P a r k C i t y v o l c a n i c s , and a r e of n e a r l y t h e same 
a g e . The t u f f s were s u b s e q u e n t l y reworked by f l u v i a l and l a ­
c u s t r i n e p r o c e s s e s . 
2 . The P a r k C i t y v o l c a n i c s and Fowkes-Norwood f o r m a t i o n s were d e ­
r i v e d from two v o l c a n i c c e n t e r s d u r i n g l a t e Eocene t i m e . 
The w r i t e r b e l i e v e s t h e c o n d i t i o n s o u t l i n e d i n 1 . a r e most a c c u r a t e 
and c o n c l u s i v e . 
E a r d l e y ( 1 9 5 9 ) n o t e d t h a t t h e Fowkes e x p o s u r e s of s o u t h w e s t e r n 
Wyoming a r e c o n f i n e d t o t h e b e l t s of n o r m a l f a u l t i n g which f o l l o w e d t h e 
d e f o r m a t i o n of t h e Wasatch s t r a t a . He s t a t e s s 
"Most o f t h e f a u l t s c u t t h e Fowkes , b u t t h e c o n ­
f i n e m e n t o f t h e Fowkes v o l c a n i c o u t w a s h t o t h e b e l t of 
f a u l t i n g i n d i c a t e s t h a t a main d r a i n a g e way had b e e n e s ­
t a b l i s h e d b e f o r e Fowkes d e p o s i t i o n , and t h e r e f o r e , t h a t 
d e f o r m a t i o n a l o n g t h e zone had o c c u r r e d b e f o r e Fowkes 
t i m e . The d e f o r m a t i o n migh t w e l l have b e e n a s s o c i a t e d 
w i t h s a l t i n t r u s i o n , s o l u t i o n , and c o l l a p s e , a l o n g w i t h 
f a u l t i n g . I t seems p o s s i b l e , t h e r e f o r e , t h a t t h e m a j o r 
f a u l t s had b e e n e s t a b l i s h e d b e f o r e Fowkes t i m e , and t h a t 
movement c o n t i n u e d on them a f t e r w a r d 
F a u l t s which c u t t h e Fowkes f o r m a t i o n c a n n o t b e a c c u r a t e l y d a t e d i n 
t h e r e p o r t a r e a . The s e d i m e n t a r y r e c o r d i n pos t -Fowkes t i m e c o n s i s t s o n l y 
o f a l o n g p e r i o d o f e r o s i o n and r e c e n t d e p o s i t i o n o f a l l u v i u m and g r a v e l s 
a l o n g s t r e a m v a l l e y s and r i v e r b e n c h e s . Few of t h e f a u l t s a r e e x p r e s s e d 
i n t h e p r e s e n t t o p o g r a p h y . S t u d y o f t h e e x i s t i n g f a u l t l i n e e s c a r p m e n t s 
gave no i n d i c a t i o n o f r e c e n t movement . 
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GEOMQPPHOUOGY 
G e n e r a l s t a t e m e n t 
The l a n d s u r f a c e n o r t h o f E v a n s t o n i s i n t h e l a t e y o u t h s t a g e of t h e 
geomorph ic c y c l e . A c o n s i d e r a b l e p a r t of t h e i n i t i a l e r o s i o n a l s u r f a c e 
r e m a i n s u n d i s s e c t e d . The S e a r R i v e r d i s p l a y s w e l l d e v e l o p e d meanders b e ­
tween Almy and t h e Upper N a r r o w s , g i v i n g t h e a p p e a r a n c e of m a t u r i t y . 
Meanders a r e n o t c h a r a c t e r i s t i c of t h e r i v e r a l o n g i t s c o u r s e above o r 
b e l o w t h i s l o c a l i t y . The w r i t e r b e l i e v e s t h e r i v e r h a s r e a c h e d l o c a l , o r 
t e m p o r a r y , g r a d e i n t h i s v i c i n i t y , p o s s i b l y due t o t h e l o w e r i n g of t h e 
v a l l e y t h r o u g h f a u l t i n g ( s e e page 7 4 ) . 
B r o a d , p e d i m e n t - t y p e e r o s i o n s u r f a c e s were d e v e l o p e d o v e r most o f 
s o u t h w e s t Wyoming and a d j a c e n t Utah d u r i n g l a t e T e r t i a r y t i m e . Remnants 
o f t h e s e a n c i e n t e r o s i o n s u r f a c e s form p r o m i n e n t geomorph ic f e a t u r e s i n 
s o u t h e r n and c e n t r a l U i n t a County ( B u r g e r , 1 9 5 5 ; N ixon , 1 9 5 5 ) , b u t a r e 
n o t a p p a r e n t n o r t h o f E v a n s t o n . 
G l a c i a t i o n was a p r o m i n e n t f a c t o r i n t h e d e v e l o p m e n t o f geomorph ic 
f e a t u r e s on t h e n o r t h f l a n k o f t h e U i n t a M o u n t a i n s , 25 t o 30 m i l e s s o u t h 
of E v a n s t o n . G l a c i a l f e a t u r e s a r e found a s f a r n o r t h of t h e U i n t a s a s 
M i l l i a r d F l a t (10 t o 12 m i l e s s o u t h e a s t o f E v a n s t o n ) , b u t a r e n o t found 
i n t h e a r e a n o r t h of E v a n s t o n . 
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D r a i n a g e p a t t e r n s 
T r i b u t a r i e s of t h e B e a r R i v e r n o r t h o f E v a n s t o n fo rm a d e n d r i t i c 
d r a i n a g e p a t t e r n , and a r e of t h e c o n s e q u e n t and i n s e q u e n t v a r i e t y . S u b ­
s e q u e n t s t r e a m d e v e l o p m e n t i s g e n e r a l l y a b s e n t . 
l a n d f o r m s 
U p t i l t e d s t r a t a a l o n g t h e e a s t e r n s i d e of t h e B e a r R i v e r V a l l e y form 
c u e s t a s which d i p t o t h e e a s t and n o r t h e a s t . The a n g l e of d i p i n c r e a s e s 
f rom a b o u t t e n d e g r e e s a l o n g t h e e a s t e r n r i v e r v a l l e y m a r g i n t o n e a r l y 
s i x t y d e g r e e s a t t h e e a s t e r n e x t r e m i t y o f t h e mapped a r e a . 
Two l a n d s l i d e s were mapped a l o n g t h e e a s t m a r g i n of t h e r i v e r v a l l e y . 
B o t h a r e found i n c l o s e a s s o c i a t i o n w i t h n o r m a l f a u l t s . These f e a t u r e s 
a r e c o n s i d e r e d t o b e l a n d s l i d e s f rom t h e t u m b l e d , c h a o t i c n a t u r e o f t h e 
i n c l u d e d b l o c k s of Wasatch s t r a t a . The c l o s e a s s o c i a t i o n o f l a n d s l i d e s 
and f a u l t s s u g g e s t s a c a u s e - a n d - e f f e c t r e l a t i o n s h i p , i . e . , l a n d s l i d e s r e ­
s u l t i n g from o v e r s t e e p e n i n g t h r o u g h f a u l t i n g . 
T e r r a c e r e m n a n t s were found i n two l o c a l i t i e s s a l o n g t h e w e s t s i d e 
o f t h e r i v e r v a l l e y , o p p o s i t e Almy, and a l o n g t h e e a s t s i d e o f t h e r i v e r 
v a l l e y from Whi tney Canyon n o r t h a p p r o x i m a t e l y one m i l e ( s e e f i g u r e s 13 
and 1 4 ) . The t e r r a c e s u r f a c e s a r e p r e s e n t l y a b o u t 125 t o 150 f e e t above 
t h e r i v e r b e d . T e r r a c e d e v e l o p m e n t i s c o n f i n e d t o o u t c r o p s o f Fowkes f o r ­
m a t i o n , a l t h o u g h a l l Fowkes e x p o s u r e s do n o t e x h i b i t t e r r a c e d e v e l o p m e n t . 
T e r r a c e s i n t h e Almy v i c i n i t y a r e c l e a r l y c u t on t o p o f a v e r y h a r d , r e ­
s i s t a n t l i m e s t o n e bed i n t h e Fowkes f o r m a t i o n . B o t h t h e t e r r a c e s u r f a c e 
and u n d e r l y i n g b e d s i n t h e Fowkes a r e h o r i z o n t a l . R e l a t i o n s b e t w e e n 
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and 14). The terrace lurtace. are presently about 125 to 150 teet above 
the river bed. Terrace development 18 confined to outCl'OJ:a at Follke. for-
mation, although all Fowke. expoeuree do not exhibit terrace development. 
Terraees in the A.lm;y vicinity are clearly cut on top of a very hard, re-
11..atant li e.tone bed in the Folilk. for ation. Both the terrace IIllrtace 
     el  ri t l. l a t ..  
F i g u r e i ure D . View northeastward from the mouth of Whitney Canyon, showing the structural terrace slong the east side of the Bear River Valley . 
View s o u t h w e s t w a r d from t h e c e n t r a l p a r t of t h e a r e a , showing t h e 
s t r u c t u r a l t e r r a c e s a l o n g t h e wes t s i d e of t h e 3 e a r R i v e r V a l l e y . 
Figure 14. ie  s th est ard froJl the central ~  f the area, sho ing  
str ctural terraces al : t.he est side of the 3~  iver ll . 
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t e r r a c e s u r f a c e s and u n d e r l y i n g Fowkes b e d s , n o r t h of W h i t n e y Canyon, a r e 
n o t c l e a r . The t e r r a c e s a r e h o r i z o n t a l , b u t t h e u n d e r l y i n g Fowkes s t r a t a ' 
a r e s o decomposed t h a t a t t i t u d e s c o u l d n o t be a c c u r a t e l y d e t e r m i n e d . 
S t r i k e and d i p measu remen t s were w i d e l y d i v e r g e n t , and a r e c o n s i d e r e d u n ­
r e l i a b l e . The a p p a r e n t d i p i s n o r t h e a s t , a t a s m a l l a n g l e ( f rom two t o 
f i v e d e g r e e s ) . 
The w r i t e r b e l i e v e s t h e s e t e r r a c e s a r e of t h e s t r u c t u r a l t y p e due t o 
t h e f o l l o w i n g f a c t o r s : l ) c o n f i n e m e n t of t h e t e r r a c e d e v e l o p m e n t t o e x ­
p o s u r e s of Fowkes f o r m a t i o n ; 2 ) l i m i t e d a r e a l e x t e n t of t h e t e r r a c e s ; and 
3 ) l a c k of t e r r a c e d e v e l o p m e n t i n o t h e r a r e a s a l o n g t h e r i v e r v a l l e y u n d e r ­
l a i n by s o f t s t r a t a . 
J u s t n o r t h of t h e Heward Ranch, t h e B e a r R i v e r a b r u p t l y d e p a r t s f rom 
i t s n o r t h e r l y f l o w a l o n g a g r a b e n v a l l e y and t u r n s e a s t e r l y , c u t t i n g a 
d e e p r a v i n e t h r o u g h t h e u p l i f t e d w e s t f l a n k of t h e A l k a l i S y n c l i n e . The 
r i v e r emerges f rom t h i s r a v i n e f l o w i n g w e s t , c o n t i n u i n g i n t o U t a h . The 
a r c u a t e r a v i n e i s t e r m e d t h e " N a r r o w s " ( s e e p l a t e 2 ) . 
Fowkes s t r a t a occupy t h e n o r t h e r n e x t r e m i t y of t h e g r a b e n v a l l e y j u s t 
n o r t h o f t h e p o i n t where t h e r i v e r t u r n s e a s t and e n t e r s t h e Upper N a r r o w s . 
The r i v e r c r o s s e s a m a j o r n o r m a l f a u l t b o t h upon e n t e r i n g and e m e r g i n g f rom 
t h e N a r r o w s , and i s d i s c o r d a n t w i t h s t r u c t u r e s i n t h i s l o c a l i t y . 
The d e v e l o p m e n t of t h e B e a r R i v e r c o u r s e t h r o u g h t h e Narrows may b e 
a r e s u l t of s u p e r p o s i t i o n a f t e r e x t e n s i v e Fowkes f l o o d i n g , o r a n t e c e d e n t 
s t r e a m d e v e l o p m e n t d u r i n g and a f t e r f a u l t i n g , o r a c o m b i n a t i o n o f b o t h . The 
w r i t e r i s u n a b l e t o make a d e f i n i t e c o n c l u s i o n r e g a r d i n g t h e a b o v e . 
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ECONOMIC GEOLOGY 
G e n e r a l s t a t e m e n t 
C o n s i d e r a b l e b i t u m i n o u s c o a l was p r o d u c e d f rom t h e E v a n s t o n f o r m a t i o n 
n e a r Almy f rom 1850 t o t h e e a r l y p a r t of t h e 2 0 t h C e n t u r y . Coa l r a in ing 
i n t h i s a r e a h a s now e n t i r e l y c e a s e d . 
O i l o c c u r r e n c e s i n U i n t a County we re f i r s t r e p o r t e d by C l a y t o n ( 1 8 4 8 , 
p . 1 8 - 2 4 ) . E x p l o r a t i o n f o r o i l h a s b e e n s p o r a d i c s i n c e t h a t t i m e and p r o ­
d u c t i o n h a s o c c u r r e d i n s e v e r a l i n s t a n c e s , a l t h o u g h i t h a s b e e n o f m i n o r 
economic i m p o r t a n c e . 
Highway c o n s t r u c t i o n m a t e r i a l s and c e r a m i c c l a y d e p o s i t s a r e mined 
i n t h e v i c i n i t y of E v a n s t o n , b u t a r e of m i n o r economic i m p o r t a n c e . 
C o a l 
Low g r a d e b i t u m i n o u s c o a l s o c c u r i n t h e E v a n s t o n f o r m a t i o n i n t h e 
v i c i n i t y of Almy. S e v e r a l mines were opened i n t h i s a r e a d u r i n g t h e l a t t e r 
p a r t o f t h e 1 9 t h C e n t u r y . The town of Almy was e s t a b l i s h e d a s a r e s u l t of 
t h e c o a l m i n i n g a c t i v i t y , b u t h a s s i n c e b e e n abandoned w i t h t h e e x c e p t i o n 
o f a few r a n c h e s and f a r m s • U n f a v o r a b l e economic c o n d i t i o n s , t o g e t h e r w i t h 
f i r e s i n t h e m i n e s , b r o u g h t a b o u t t h e c l o s i n g of m i n i n g o p e r a t i o n s many 
y e a r s a g o . V e a t c h ( 1 9 0 7 , p . 1 1 3 - 1 3 9 ) g i v e s a t h o r o u g h summary of t h e Almy 
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C o a l p r o d u c t i o n t h r o u g h o u t a d j a c e n t p o r t i o n s o f U i n t a County h a s b e e n 
more c o n s i s t e n t and p r o f i t a b l e t h a n i n t h e E v a n s t o n a r e a . I m p o r t a n t p r o ­
d u c i n g h o r i z o n s t h r o u g h o u t t h e c o u n t y a r e t h e F r o n t i e r , A d a v i l l e , E v a n s t o n , 
and B e a r R i v e r f o r m a t i o n s . The F r o n t i e r f o r m a t i o n h a s b e e n t h e mos t i m ­
p o r t a n t c o a l p r o d u c e r . 
O i l 
O i l s p r i n g s , o r s e e p s , were p r e s u m a b l y known t o many e a r l y s e t t l e r s 
o f s o u t h w e s t Wyoming. C l a y t o n (1848) was f i r s t t o r e c o r d t h e s e o c c u r r e n c e s . 
S p o r a d i c d r i l l i n g o f t h e a r e a f o l l o w e d , w i t h u n s u c c e s s f u l r e s u l t s , u n t i l 
t h e y e a r 1 9 0 0 . I n t h a t y e a r t h e Union P a c i f i c R a i l r o a d e n c o u n t e r e d o i l i n 
a t e s t h o l e . T h e r e f o l l o w e d a s h o r t - l i v e d , b u t i n t e n s e p e r i o d of o i l e x ­
p l o r a t i o n . 
No c o m m e r c i a l p r o d u c t i o n o f o i l h a s b e e n r e p o r t e d i n s o u t h w e s t Wyoming, 
a l t h o u g h numerous w e l l s have b e e n d r i l l e d u p t o t h e t i m e of t h i s w r i t i n g 
( 1 9 6 1 ) . 
P o s s i b l e o i l s t r u c t u r e s a r e t h e S t o v e Creek s t r u c t u r e n e a r M i l l i a r d , 
and t h e S u l p h u r Creek f i e l d s o u t h w e s t of E v a n s t o n ( N i x o n , 1 9 5 5 ) . Aspen 
and S e a r R i v e r s h a l e s a p p e a r t o b e t h e s o u r c e b e d s f o r t h e o i l i n t h i s r e ­
g i o n ( E a r d l e y , 1 9 5 9 ; B u r g e r , 1 9 5 5 ; V e a t c h , 1 9 0 7 ; e t . a l . ) . 
O i l e x p l o r a t i o n i n U i n t a County i s made d i f f i c u l t due t o t h e mask ing 
o f u n d e r l y i n g g e o l o g i c s t r u c t u r e s by t h i c k Wasa tch b e d s . 
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Highway m a t e r i a l s 
C o n g l o m e r a t e s i n t h e Brown ' s P a r i : and 'Wasatch f o r m a t i o n s a r e u t i l i z e d 
.as f o u n d a t i o n m a t e r i a l i n t h e c o n s t r u c t i o n of h i g h w a y s . G r a v e l p i t s a r e 
s i t u a t e d j u s t e a s t of E v a n s t o n . 
Ceramic c l a y s 
C l a y m i n i n g o p e r a t i o n s i n C h r i s t e n s e n Hol low, a b o u t one m i l e e a s t of 
t h e r e p o r t a r e a , were i n t h e i n i t i a l s t a g e s d u r i n g t n e summer of I 9 6 0 . 
P r i v a t e i n d i v i d u a l s a r e c o n d u c t i n g t h i s e n t e r p r i s e , and t h e w r i t e r was u n ­
a b l e t o l e a r n much a b o u t t h e n a t u r e of t h e d e p o s i t . The m a t e r i a l i s l i g h t 
g r a y t o w h i t e , and i s e x p o s e d i n t h e canyon f l o o r . The w r i t e r b e l i e v e s 
t h e m a t e r i a l comes f rom t h e Fowkes f o r m a t i o n , due t o i t s c o l o r and o c c u r ­
r e n c e . C l a y i s s h i p p e d b y t r u c k f rom E v a n s t o n t o S a l t Lake C i t y , U t a h , 
where i t i s u t i l i z e d i n t h e m a n u f a c t u r e of w h i t e b u i l d i n g b r i c k . 
E x p o s u r e s of Fowkes s t r a t a on t h e n o r t h s i d e o f Whi tney Canyon c o n t a i n 
a h i g h p e r c e n t a g e o f c l a y s t o n e , which a p p e a r s t o b e q u i t e b e n t o i i i t i e . Min­
i n g of t h i s m a t e r i a l c o u l d b e a c c o m p l i s h e d by s t r i p p i n g m e t h o d s , and c o u l d 
p r o v e t o b e e c o n o m i c a l l y p r o f i t a b l e . 
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